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DESCRIPTIONS OF NEW ISOPOD CRUSTACEANS OF THE 
FAMILY SPH.EROMID. 


By Harrier RicHarpson, 


Collaborator, Division of Marine Invertebrates. 


In order to give fuller diagnoses of some genera recently established 
in my monograph on the Isopods of North America and to illustrate 
some of the parts which were taken as a basis of generic distinctions 
[ have prepared the following paper, in which I also offer descriptions 
of a few new species and one new genus. Five of the species are 
from South America, two are from Japan, one comes from Cape 
Town, Africa, and the locality of another is unknown. All, with 
the exception of /socladus magellanensis, are in the collection of the 
United States National Museum. 


Genus TECTICEPS Richardson. 


Body oval and somewhat flattened. Head subquadrangular, broader 
anteriorly than posteriorly with the anterior and lateral margins pro- 
duced, concealing the antenne. 

The antenn, which are entirely hidden, extend backward and lie 
under the epimeral plates at the sides of the thorax. The first and 
second pairs of legs in the male are subchelate; the first pair termi- 
nate in a large hand and finger, bearing a small hook; the second pair 
terminate in a more irregularly shaped hand. All the other legs are 
simple in structure. In the female only the first pair of legs are 
subchelate. 

The terminal segment of the abdomen is triangular and entire, and 
is pointed at the extremity. The uropoda are double-branched ard 
lateral, and resemble closely those of the genus Sphwxroma. Both 
branches are well developed and similar in shape. 

This genus differs from the genus Anc/nus of Milne Edwards— 

1. In having uropoda with two branches instead of one. 

2. In having the abdomen entire and not truncate at the tip. 

3. In the prominent projection of the anterior and lateral margins 
of the head. 

4. In the concealment of the antenne, which are very conspicuous 
in Ancinus. 

The type species of the genus is 7ecticeps alascensis Richardson. 


PrRocEeepINGes U. S. NATIONAL Museum, VOL. XXXI—No, 1479. 
Proc. N. M. vol. xxxi—06——1 1 
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TECTICEPS ALASCENSIS Richardson. 


Tecticeps alascensis Ricuarpson, Proc. Biol. Soc. Washington, XI, 1897, pp. 
181-183, figs. 9-12; Proc. U. S. Nat. Mus., X XI, 1899, p. 837; Ann. Mag. 
Nat. Hist. (7), IV, 1899, p. 181; Bull. U. 8S. Nat. Mus., No. 54, 1905, pp. 
276-278, figs. 286-289. 
Localities.—North of Amak Island; off Cape Menchikoff; south of 
Hagemeister Island; North Head, Akutan Island; 
off Bristol Bay; Alutian Islands, off Unimak Island; 
Kamchatka; off Sturup Island, Kurile Islands, 
Okhotsk Sea; latitude 60° 16’ north, longitude 167- 
41’ west; Bering Sea, west of Pribiloff Islands, 
between Pinnacle and Ulakhla, Unalaska; Bering 
Sea, off Nunivak Island. 

Depth.—9-106 fathoms. 

U.S. National Museum collection. 

The outline of the body is oval. The surface is 
quite smooth, but covered with little points of de- 
pression. Length 16 mm.; width 10 mm. 

The head is large, twice as long as any one of the 
thoracic segments. The anterior margin is produced in a way to con- 
ceal the antenne, as are also the antero-lateral margins, making the 
anterior portion of the head in front of the eyes much broader than 
the posterior portion, and forming very acute antero- 
lateral angles. This frontal margin forms a very broad 
obtuse angle with its apex in the median line. On either 
side of this apex to the antero-lateral angle this portion 
of the head is somewhat depressed. The antenne are hr» 
not conspicuous, lying concealed beneath the frontal - 
margin of the head. The first pair extend to the pos- ee 
terior angle of the first thoracic segment; the flagellum = yawprsie. 0. 
is composed of ten articles. The second pair reach the poe coma = 
middle of the second segment; the flagellum consists of AF ape ee 
twelve articles. The eyes are dorsally situated on the posterior half 

of the head in both sexes. 
The thoracic segments are about equal in length. 
The first one extends laterally around the posterior 
‘ wa portion of the head, forming a broad plate at the 
b side of the segment. The epimera of all the seg- 
Fic. 3.—TEcTICEPS ALAS- ments are about twice as broad as long, with the 

CENSIS. a, ANTENNA 

or First parr. b,Ax- exception of those of the fifth segment, which are 

TENNAOFSECONPPAIR. nearly square and very conspicuous. 

x 58. 

The first segment of the abdomen has three su- 
ture lines, and its posterior margin projects down at the sides over 
the terminal segment. The terminal segment is triangular and has 


Fig. 1.—TECTICEPS ALAS- 
CENSIS. MALE, xX 2}. 











No. 1479. NEW ISOPOD CRUSTACEA NS—RICHARDSON. 3 


a very pointed extremity, more acute in the male than in the female. 
The uropods differ considerably. The inner one is broad and taper- 
ing and does not reach the tip of the abdomen. The outer one is slen- 
der and sharply pointed, and extends be- 
yond the abdomen. In the female the 
outer branch is not longer than the inner 
branch. 
The first pair of legs are subchelate, as 
are also the second pair in the male. In 
the first pair the propodus is large and 
oval in shape, 
and bears in F!6.4.—TEcTICEPS ALASCENSIS. ABDO- 


MEN OF FEMALE 42 
the palma a 


row of stiff bristles at regular intervals 
and pointing obliquely in the same diree- 
tion, while a thick row of fine cilia, point- 
ing obliquely in the opposite direction, 
cross these almost at right angles. The 
dactylus terminates in a single hook, at 


Sp 
the base of which two smaller hooks are 
situated. In the legs of the second pair 
é the propodus is irregular in shape with 
un indication of a rudimentary pollex. 
Th 


There are no hairs or bristles in the palma. 
The legs of the third, fourth, and fifth 
pairs present nothing unusual in structure, 
but resemble the ambulatory legs common 
to this family. Inthe sixth and seventh 
pairs the structure is the same as that of 
the preceding legs of the third, fourth, 
and fifth pairs, but with an increasing dis- 
proportion in the length of the propodus 
"4G. 5.—Tecticers atascensis. a, #nd dactylus. In the seventh pair of legs 


LEG OF FIRST PAIR OF MALE. x 54.6, these joints, but more especially the pro- 
LAST TWO JOINTS OF SAME. X 108. ¢, - 
LEG OF SECOND PAIR OF MALE. 5}. 


d, Lee or THIRD Parr. x 53. ¢, Lee their length. The propodus becomes over 

as sk vec orstY- 34 times longer than the carpus which 

NTH PAIR. % 58. L 

immediately precedes it. 

The color varies from dark brown to yellow, more or less dotted 
with black. In the darker specimens the epimera and the uropods are 
almost white with scattered spots of black. Other specimens are 
brown, with markings of red and some are bluish-gray in color tinged 
with brown or orange. 


podus, attain a size most conspicuous for 








PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXI. 


TECTICEPS CONVEXUS Richardson. 


Tecticeps converus Ricnarpson, Proc. U. 8. Nat. Mus., X XI, 1899, pp. 837-838, fig. 
15; Ann. Mag. Nat. Hist. (7), IV, 1899, pp. 181-183; American Naturalist, 
XXXIV, 1900, p. 223; Bull. U.S. Nat. Mus., No. 54, 1905, pp. 278-280, figs. 
290-291. 

Locality.—Monterey Bay, California. 

Depth.—30 feet, in sandy mud. 

U.S. National Museum collection. 

The body is oval and somewhat flattened. 
The surface is smooth. The color is light 
yellow, with markings of brown. 

The head has the anterior-margin much 
broader than the posterior margin, and pro- 
duced in front, but not wholly concealing 

the basal articles of the first pair of attenne, 
i FiG. 6.—TECTICEPS CONVEXUS AB . . : 

beim diate ale and somewhat raised, forming two small 

convex elevations. The antero-lateral mar- 

gin is likewise produced, forming an acute angular projection, which 

extends ina lateral direction beyond the post-lateral margin of the 

head. The eyes are dorsally situated in a median transverse line in 

both sexes. The first pair of antenne, with a flagellum of 16 articles, 

extend to the poste;ior angle of the third tho- 

racic segment. The second pair of antenne, 

with a flagellum of 13 articles, extend to the 

middle of the fourth thoracic segment and 





exceed by one article 
the length of the first 
|| pairof antenne. Both 
rs pairs of antenne are 
disposed to lie con- 


S 


comet 


cealed under the broad 
epimeral plates of the \ 
thoracic segments. 


yA, 


in 


FIG. 7.—TECTICEPS CONVEXUS. 


The thoracic seg- a,HEAD. x 5}. b, ABDOMEN 
ments are subec ual in AND LAST THORACIC SEG- 
ae 7 jue MENT. 23, 


length. The first seg- 

ment has its antero-lateral angles produced 
around the anterior portion of the head, form- 
ing a broad plate at the side of the segment. 
The epimera are almost twice as broad as long; 





Fic. §—Tecticers coxvexvs. those of the fifth segment extend downward, 

SEVENTH LEG OF MALE. With the anterior margin straight, making the 
length and breadth about equal and forming almost square epimera; 
in the epimera of the sixth and seventh segments the anterior margins 
are in the same direction as the posterior margins, which extend 
downward. 








:-—r—————__ 
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The first segment of the abdomen has three suture lines, and its 
posterior margin is produced in two small points, one on either side of 
the median line, about equidistant from it and the lateral margin of 
the segment. The terminal segment is widely rounded posteriorly. 
The inner branch of the uropoda is of nearly equal width throughout 
its length and is rounded at its extremity; the outer branch is slender 
and sharply pointed. Both branches are of nearly equal length, and 
neither extend beyond the tip of the abdomen. This is true of both 
sexes, 

The first pair of legs have the propodus dilated and the dactylus 
reflexible. The propodus is large and oval in shape. In the legs 
of the second pair the propodus is irregular in shape, dilated with 
reflexible dactylus in the male and simple in the 
female. The legs of the other five pairs are simi 
lar in structure, ambulatory, and show a gradual 
increase in length. 

This species differs from 7. a/ascensis in having 
longer antenne and antennule; in having a rounded 
terminal segment, which in that species is very 
pointed but more acute in the male than in the 
female; in having the outer branch of the uropods 
in both sexes as short as the inner, while in that 
species it is much longer in the male but not in 
the female; in having only a gradual increase in 
the length of the legs, which in that species show 
such marked disproportions in the propodus of the 





sixth and seventh pairs; and in the position of the 
eyes, which in this species are situated in the me- Fic. 9—Trericers cox 
dian transverse line of the head, while in 7. alascen- YY" a ee 
sis they are placed in the posterior half of the head. 

This species was considered by Hansen, who had not examined any 
specimens, to be asynonym of 7. a/ascensis.¢ Having sent specimens, 
a male and female of both species, to Doctor Hansen, I received a 
courteous and speedy recognition of his error. Doctor Hansen states 
in his letter that ‘* both species are well founded,” and that ‘* 7. con- 
verus is a fine species; especially the differences in the shape of the 
first and second hand and seventh thoracic leg in the males of both 
species are really interesting.” 


Genus CYMODOCE Leach. 


Seventh segment of thorax not produced backward in any process. 
Abdomen composed of two segments, the first of which is without 
mesial process. Terminal abdominal segment in both sexes with a 


“Quarterly Journal of Microscopical Science, XLIX, Pt. 1, October, 1905, pp. 
133-134. 








6 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXI. 





notch in center of which is a median process or lobe. Endopod 


of uropod well developed. Exopod not capable of folding under 
endopod. 


Exopod of third pleopod always two-jointed. 

Fourth and fifth pleopods with endopods thick, fleshy, with trans- 
verse folds; exopods two-jointed. 

Maxillipeds with the second, third, and fourth articles of the palp 
produced into lobes. 

Mouth parts in female metamorphosed. 

The type of the genus is Cymodoce truncata Leach. 


CYMODOCE ORNATA, new species. 


Head large, nearly twice as broad as long, 34 mm.: 8 mm., rounded 


_anteriorly, with a small median point separating the antenne. Eyes 


round, post-laterally situated. The first pair of antenne extend to the 
posterior angle of the first thoracic segment; the flagellum is com- 
posed of ten to eleven articles. The second pair of antenne reach 
fully to the posterior margin of the fourth thoracic 
segment; the flagellum consists of from eighteen to 
nineteen articles. 

The segments of the thorax are subequal in length, 
the first being somewhat longer. The epimera are 
posteriorly produced into very acute angles, gradually 
becoming less acute, the last one being quite rounded. 
Fie. 10.—Cymopoce ~~ The first segment of the abdomen is composed of 

onxaTa: PP” four coalesced segments, indicated by three suture 

MENOFMALE,. X 6¢. > 9 . 

lines, the third of which forms a ridge in the center. 
The sides of this segment are produced into rounded lobes, provided 
with fine hairs, and overlap the terminal segment. Two small tubercles 
on either side of the median line are situated on the posterior margin. 
The terminal segment is thickly tuberculated. At the base are four 
tubercles, situated in a transverse row. Below these are four others, 
similarly situated, but farther apart, and differing in size, the two 
center ones being more prominent. Below this row, and placed in 
the median line, is a small triangularly shaped prominence, in the 
center of which is a tubercle. The posterior margin of this segment 
has a quadrangular excavation, in which there is a central tooth which 
does not extend beyond the lateral teeth formed by the excavation. 
The entire margin is fringed with thick hairs. 

The uropods, which are about equal in length, extend considerably 
beyond the extremity of the abdomen. The inner branch is rounded 
on the inner post-lateral angle and ends in a spinelike process at the 
outer post-lateral angle; the external one is lanceolate, with upper 
inner surface very concave; the outer margins of both are fringed 
with hairs. 
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The color of the body is brown, more or less marked with black 
spots. The lower half of each segment of the thorax and the tuber- 
cles of the abdomen are a dull yellow. 

This species is closely allied to C. /ongistylis Miers,“ but differs in 
the absence of tubercles on the thoracic segments, and in the disposi- 
tion of those on the terminal abdominal segment. 

Locality unknown. The type and only specimen, a male, is in the 
U.S. National Museum, Cat. No. 32242. 


CYMODOCE JAPONICA, new species. 


Body 74 mm. wide; 174 mm. long. 

Head large, longer than the second thoracic segmeyt, its anterior 
margin ridged and sinuated and produced ina large median point. 
The basal joint of the peduncle of the first pair of antenne is large and 
elongated; the second joint is 
small and short; the third joint 
is long and slender. The fla- 
gellum is composed of nineteen 
articles and extends to the pos- 
terior angle of the first thoracic 
segment. The flagellum of the 
second pair of antenne is com- 
posed of twenty-four articles 
and reaches the posterior angle 
of the third thoracic segment. 

The thoracic seoments are Fic. 11.—CYMODOCE JAPONICA. ABDOMEN AND LAST 

4 > ; THORACIC SEGMENT OF MALE. x 4}. 
about equal in length. The 
epimera are broader than long and are produced into acute angles, 
becoming more rounded and obtuse in the three posterior ones. 

The first segment of the abdomen has two suture lines on either side 
indicating coalesced segments, and a transverse line indicating still 
another coalesced segment. Its posterior margin bears two tubercles, 
pointing downward and on either side of these a small tooth overlap- 
ping the terminal segment. The last segment is posteriorly excavated, 
with a large and broad median tooth within the excavation. This 
median tooth has a truncate extremity, while the lateral teeth, formed 
by the sinus, are more acute and rounded. Two small tubercles are 
situated at the base of this segment in the line with those of the first 
segment. Following these, and in the same line, are two very large 
tubercles. A longitudinal furrow or groove in the median line is formed 
by these two sets of tubercles. The inner branch of the uropoda is 
truncate at the extremity, is of equal breadth throughout its length, and 
does not extend beyond the extremity of theabdomen. The outer branch 
is rounded on the inner side, but has a straight thickened outer edge, 
terminating acutely; it is about as long as the inner branch. 





4Zool. Coll. of Alert, 1884, p. 305. 
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. The whole surface of the body is granulated and covered with minute 
hairs, which increase in number and length on the abdomen and the 
edges of the uropods, where they form a thick fringe. The color isa 
light brown. 

This species can not be identified with Cymodoce pilosa Edwards ¢ 
from the Mediterranean, and from the ‘‘ east and west coast of Algeria,” 
for it differs in a number of points. The surface of the entire body 
is granulated, while in Milne Edwards species only the posterior half 
is covered with granules. There is no elevation at the extremity of 
the longitudinal groove, as in (. pilosa, as described by Edwards and 
figured by Lucas.’ Moreover, two tubercles are found on either side 
of the groovesin the present species, while in C. pilosa there is but 
one mentioned and figured. Lastly, the uropods do not extend a great 
deal beyond the extremity of the abdomen, as in C. pé/osa, but reach 
the extremity only. It differs also from Cymodoce aculeata Haswell in 
the different arrangement of the tubercles on the terminal abdominal 
segment. The species is founded on three specimens, all males, from 
Hakodate Bay, Japan, which are in the collection of the U. S. National 
Museum. 

Types.—Cat. No. 32243, U.S.N.M. 


CYMODOCE AUSTRALIS, new species. 


Body ovate, 3 mm. : 6 mm. 

Head wider than long, with the front marginate and produced in a 
small, median point. The eyes are large, composite, and situated in 
the post-lateral angles. The first pair of antenne have the ‘first article 
oblong, longer than wide, and produced at the outer distal angle in a 
small truncate process; the second article is small, oval in shape, about 
one-third as long as the first; the third article is narrow, elongate, 
about one and a half times as long as the second. The flagellum is 
composed of about fifteen joints. The first antenne extend to the 
posterior angle of the first thoracic segment. The second pair of 
antenne, with a flagellum of about seventeen articles, extend to the 
posterior margin of the third thoracic segment. 

The first segment of the thorax is longer than any of those following 
and has the post-lateral angles produced backward. All the following 
segments are crossed transversely by a carinated ridge. The epimera 
are not distinctly separated, but faint lines of depression indicate the 
place of coalescence. The lateral parts of the segments have the 
posterior angles produced in narrow pointed processes directed 
posteriorly. 

The abdomen is composed of two segments and is broader than the 
thorax, although dorsally it does not show any increase in breadth. 


“Hist. Nat. des Crust., III, 1843, p. 213. 
> Explorations Scientifiques de l’ Algerie, Atlas, 1849, pl. vu, fig. 8. 
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The first segment has suture lines indicating other partly coalesced 
segments. On the posterior margin are two prominent tubercles, one 
on either side of the median line, directed backward as two points. 
The second or terminal segment terminates in three teeth, the median 
tooth completely filling the notch, of which the other teeth form the 
outer angles. The median tooth is not longer than the lateral teeth 
and is acute at the apex. At the base of the segment are two small 
tubercles in a transverse series just below the large tubercles of the 
preceding segment and situated a little outside of them. There are 
two other small tubercles just below this series in an- 
other transverse row and situated a little within the 
two upper tubercles. A transverse row of four large 
tubercles is placed below this second series. Just 
above the median tooth of the posterior margin and 
below the last series of four tubercles isa small median 
tubercle. 





Fig. 12.—CYMODOCE 
The inner immovable branch of the uropods reaches AUSTRALIS, AB 


: s : DOMEN AND LAST 
but little beyond the lateral teeth of the posterior 
margin of the terminal abdominal segment. It is | “®ST OF MALE. 


6 


THORACIC SEG 


posteriorly transversely truncate and has the sides par- 
allel. The outer branch is nearly twicg as long as the inner branch, 
is pointed at the extremity, and is leaf-shaped. 

The entire surface of the abdomen is thickly tuberculate. The 
posterior margin of the terminal segment and the branches of the 
uropods are beset with hairs. 

The specimen described is a male and is tlie type and only specimen. 
It was taken by the U.S. Bureau of Fisheries steamer A/dbatross off 
Cape St. Roque, Brazil, at a depth of 20 fathoms, among broken shells, 
and is preserved in the U. S. National Museum, Cat. No. 32244. 


CYMODOCE MERIDIONALIS, new species. 


Body with the sides almost parallel, 44 mm.: 10 mm. 

Head wider than long, and produced ina small median point. Eyes 
large, composite, and situated in the post-lateral angles. The first 
pair of antenne have the first article oblong, nearly twice as long as 
wide; the second article is small, oval, and less than half the length of 
the first; the third article is as long as the second, but narrower, and 
is twice as long as wide. The flagellum is composed of seventeen 
articles, and extends to the post-lateral angle of the first thoracic seg- 
ment. The second pair of antenne, with a flagellum of twenty-two 
articles, extends to the post-lateral angle of the third thoracic seg- 
ment. 

The first segment of the thorax is longer than any of the others. 
The epimera are not distinct from the segments. They are laterally 
produced in narrow processes. The first segment has the post-lateral 
angles also produced. 
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The first segment of the abdomen has two suture lines on either 
side, indicating other coalesced segments. The terminal segment has a 
very deep median notch, the lateral angles being rather acute. Within 
the emargination, and completely filling it, is a large triangular median 
tooth, broad at the base and ending in avery sharp spine. This median 
tooth extends considerably beyond the lateral angles. 
At the base of the segment is a series of four tubercles 
eae situated in a transverse line. Below this row and out- 

ry wy side of it are two prominent tubercles, one on either 
Ney \ side. Below this transverse row of two tubercles is 

vy ] another row of two tubercles, one on either side of 
Fic. 13.—Cymovoce the median line, and situated closer together than the 
oe ae preceding tubercles. At the base of the median 
Last tuoracie tooth within the terminal notch is a small median 


SEGMENT OF MALE, tubercle 


x 44. 






Both branches of the uropoda extend be- 
yond the abdomen. The inner branch is twice as long 
as wide, with sides nearly parallel and posteriorly obliquely truncate, 
with a spine at the outer and inner post-lateral angles. The outer 
branch is leafed-shaped and longer than the inner branch, and termi- 
nates in a spine. There is also another spine on the outer margin 
near the extremity. ‘ 

The type and only specimen, a male, comes from off Cape St. Roque, 
Brazil. It was taken by the U. S. Bureau of Fisheries steamer A/da- 
tross ata depth of 20 fathoms, among broken shells, and is in the U.S. 
National Museum, Cat. No. 32245. 


CYMODOCE BRASILIENSIS, new species. 


Body ovate, more or less contractile, 4 mm.: 8 mm. 

Head wider than long, with the front produced in a small median 
point. Eyes small, composite, and situated in the post-lateral angles. 
The first pair of antenne have the first article oblong, about twice as 
long as wide; the second article is short and small and is one-third as 
long as the first article; the third article is narrow and elongate and 
about twice as long as the second article. The flagellum is composed 
of fifteen articles, and extends to the post-lateral angle of the first 
thoracic segment. The second pair of antenne, with a flagellum of 
eighteen articles, extends to the posterior margin of the fourth thoracic 
segment. 

The first segment of the thorax is longer than any of those follow- 
ing. The epimeraare not distinctly separated on any of the segments. 
The post-lateral angles of the first segments are produced backward. 
The lateral parts of the following segments are posteriorly produced 
in narrow processes. 

The abdomen is wider than the thorax, but this increase in width 
is not apparent in a dorsal view. The first segment has suture lines 
indicating other partly coalesced segments. It is produced at either 








a 
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side ina small point, overlapping the terminal segment. The terminal 
abdominal segment has two large elevations or prominences on the 
convex basal part, one on either of the median line, the two being 
separated by a furrow. The terminal part of the 

segment has a median notch, which is completely = ee 
filled by a large, triangular lobe, rounded at the 

apex and slightly exceeding in length the lateral 

angles, which are truncate posteriorly. The uro- 

pods do not extend beyond the lateral angles of the 

terminal segment of the abdomen. The branches 5... 44 ~eyyopoce pra: 
are about equal in length, the outer, movable — sirrtexsis. Anpomes 
branch being capable of folding under the inner {eeroryewae. wot, 
branch. The inner branch is truncate at the ex- 

tremity, with a slight excavation about the center. The inner post- 
lateral angle of the outer branch is rounded, the outer post-lateral 
angle being acute. 

The specimen described is a female. 

Four perfect specimens and one imperfect specimen come from off 
Cape St. Roque, Brazil. They were collected by the U. S. Bureau of 
Fisheries steamer A/hatross, at a depth of 20 fathoms, among broken 
shells. 

The types are in the U. S. National Museum, Cat. No. 32246. 


CYMODOCE AFFINIS, new species. 


Body ovate, a little more than twice as long as wide, 8 mm.: 174 mm. 
Head transverse, twice as wide as long, 34 mm.: 7 mm., with the 
front marginate and produced in a small median point. The eyes 
are large, composite, and posteriorly situated. The first pair of 
antenne have the first article elongate, about twice as long as 
wide; the second article is small and less than half the length of the 
first; the third is narrow, about one-fourth the width of the first 
article, and elongate, being about two and a half times as long as wide. 
The flagellum is composed of about sixteen articles and does not extend 
to the post-lateral angle of the first thoracic segment, but to the pos- 
terior margin of that segment. The second pair of antenne, with a 
flagellum of nineteen articles, extend to the post-lateral angle of the 
first thoracic segment. 

The segments of the thorax are subequal, with the exception of the 
first, which is about twice as long as those following. The post-lateral 
angles of the first segment extend backward. The epimera of the six 
following segments are not distinct from the segments, but faint lines 
indicate the place of union, The lateral parts of these segments are 
drawn out in narrow triangular processes. 

The abdomen is composed of two segments, the first of which has 
three suture lines on either side indicating partly coalesced segments. 
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The terminal abdominal segment is acutely pointed, with a small lateral 
tooth on either side, which does not extend to the tip of the large, 
median terminal tooth. The uropoda are shorter than the terminal 
segment and do not extend beyond the apex of the 
lateral teeth. The outer movable branch is capable 
of folding under the fixed inner branch and is not 
longer than that branch. Both branches are acutely 
pointed at the outer post-lateral angles. The inner is 





Fig. 15.—Cyuonocy ObDtusely pointed on the inner post-lateral angle; the 
arrixis. AppomeN Outer branch is rounded at this point. On the con- 
eee vex portion of the terminal abdominal segment, half- 

way between the base and the extremity are two smali, low tubercles 

or elevations, one on either side of the median line. 

I place this species in Cymodoce with some hesitation, because the 
specimen, which is a female, has not the mouth parts metamorphosed 
as is usual with the females in this genus, according to Hansen’s recent 
definition. 

This species is very similar to Spheroma granulata Edwards from 
unknown locality, according to Edwards, and from ‘the east and west 
coast of Algeria,” according to Filhol. 

A single female specimen comes from Hakodate Bay, Japan. 

Depth.—9 fathoms, in gravel. 

Type. —Cat. No. 9346, U.S.N.M. 


Genus ZUZARA Leach. 


Last thoracic segment in the male with a slender mesial process 
produced backward. Abdomen composed of two segments. Termi- 
nal abdominal segment in female ‘‘somewhat produced; in the male 
strongly produced with a pair of lateral notches, so that the mesial 
part is shaped as a process narrowed at the base.” 

Branches of the uropods in the male are large, broad plates. 

Maxillipeds with the second, third, and fourth articles of the palp 
produced into lobes. 

Exopod of third pleopod two-jointed. Pleopods of the fourth and 
fifth pairs have the endopods thick, fleshy, with transverse folds, the 
exopods two-jointed. 

The type of the genus is Zuzara semipunctata Leach. 


ZUZARA INTEGRA Haswell. 


Zuzara integra Haswewt, Proc. Linn. Soc. N. 8. Wales, VI, 1881-82, pp. 186-188, 
pl. m1, fig. 6. 
Body 14 mm. long: 8 mm. wide, increasing gradually in width 
toward the posterior extremity. 


The head is wider than long, 2 mm.: 54 mm. The anterior margin 
is produced in a small median point. The first pair of antenne have 
the first article of the peduncle dilated; the second article is half as 
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long as the first and narrower; the third article is twice as long as the 
second and is slender; the flagellum is composed of 23 articles and 
extends to the posterior margin of the first thoracic segment. The 
second pair of antenne extend to the posterior margin of the third 
thoracic segment; the flagellum is composed of 18 articles. The eyes 
are large and composite and are post-laterally situated. 

The first segment of the thorax is nearly twice as long as the fol- 
lowing segments which are subequal. The epimera are produced 
laterally in processes which have rounded extremities. They are not 
separated from the segments. The seventh tho- 
racic segment is produced backward in a long 
median process, with truncate extremity, which 
extends beyond the first abdominal segment and 
some distance over the terminal abdominal seg 
ment. Inthe female this process is much shorter, 
being more in the form of a triangular tubercle. 





Fig. 16.—ZUZARA INTEGRA. 


The first segment of the abdomen is short and 
ABDOMEN OF MALE, 2}. 


has three suture lines on either side indicating 
partly coalesced segments. The terminal abdominal segment in the 
male has the sides converging toward the posterior extremity, which 
has a shallow quadrangular excavation, with a long median process 
extending some distance beyond the post-lateral angles of the segment. 
The fixed, inner branches of the uropoda are very large and broad, 
and surround the posterior part of the abdomen, meeting the pro- 
duced median process on either side. The outer branches are long 
and broad, leaf shaped, and extend some distance be- 
{——_———.,_ _ yond the inner branches. In the female, the terminal 
— = abdominal segment is triangular, with the apex pro- 
/)\ duced in a very acute point. The branches of the 
ue {) uropoda are similar in shape to those of the male, but 


J VY 
FIG. 17.—ZUZARA IN 
TEGRA. ABDOMEN 
NpLasttwoTtHo- segment. The outer branches are but little longer 
RACIC SEGMENTS OF 
FEMALE. 24. 


are not as long or as broad, and the inner branches 
do not extend to the median point of the terminal 


than the inner branches. 

The legs are all similar and ambulatory. 

A large number of individuals of both sexes was collected in rock 
pools, Hallets cove, St. Vincent Gulf, Australia, by Edgar J. Brad- 
ley. The specimens are in the U.S. National Museum, Cat. No, 32247. 


Genus ISOCLADUS Miers. 


Last thoracic segment in the male with a slender median process 
produced backward. Abdomen composed of two segments. Termi- 
nal abdominal segment similar in both sexes, without notch. 

Branches of the uropoda in the male are large, broad plates. 

Maxillipeds with the second, third, and fourth articles of the palp 
produced into lobes. 
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Exopod of third pleopod two-jointed. 

Pleopods of the fourth and fifth pairs have the endopods thick, 
fleshy, with transverse folds, the exopods two-jointed. 

The type is /socladus armatus (Milne Edwards).“ 


ISOCLADUS MAGELLANENSIS, new species. 


Body less than twice as long as wide, 4 mm.:7 mm.. Head wider 
than long, with the front marginate and produced in a small median 
point. The eyes are small, composite, and situated in the post-lateral 
angles of the head. The first pair of antenne have the first article 
a little longer than wide; the second article is somewhat shorter than 
the first—about half as long; the third is one and a half times longer 
than the second, and narrower. The flagellum is composed of 11 

articles and extends to the middle of the 
second thoracic segment. The second pair 
of antenne, with a flagellum of 13 articles, 
extend to the posterior margin of the 
third thoracic segment. 

The first segment of the thorax is longer 
than any of the six following segments. 
The seventh segment is produced in the 
middle in a long, backwardly directed 
FG. 18.—ISOCLADUS MAGELLANENSIS. PYTOCE€SS, which extends almost to the tip 
eee vines in mare, con Of the terminal abdominal segment. The 
epimera are not distinct from the seg- 

ments, but are produced post-laterally in narrow processes. 

The abdomen is composed of two segments, the first of which has 
suture lines at the sides, indicating other coalesced segments. The 
terminal segment is triangulate, with the apex rounded. The branches 
of the uropoda are alike in size and shape and are subequal in length. 
Each is nearly three times as long as broad, with the extremity 
roundly truncate. All the legs are ambulatory. 

This species is close to Jsocladus spiniger (Dana), but differs in the 
much wider exopod of the uropoda, which is not acuminate and curved 
outward at the tip, in the more rounded apex of the endopod of the 
uropoda and in the longer process of the first abdominal segment. 

Only one specimen, a female, comes from Mayne Harbor, Owen 
Island, Straits of Magellan. 

The type is in the Museum of Comparative Zoology at Harvard 
University. Cat. No. 6960, M. C. Z. 


Genus DYNAMENELLA Hansen. 


Sixth and seventh thoracic segments without processes. Abdomen 
composed of two segments, the first of which is not produced back- 


a Spheroma armata Milne Edwards. 
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ward in any process. Terminal abdominal segment usually with a 
notch, which may or may not be connected anteriorly with a trans- 
verse foramen. Sexes alike.“ 

Uropods always with exopod at least half as long as endopod. 

Exopod of third pleopod unjointed. 

Fourth and fifth pleopoda have both branches subsimilar, with deep, 
transverse folds, fleshy, and without marginal sete. Exopod of fifth 
pleopod generally distinctly two-jointed. 

Hansen makes Dynamene perforata Moore the type of this genus. 


DYNAMENELLA AUSTRALIS, new species. 


Body + mm. wide: 7} mm. long. Head quadrangular, frontal mar- 


gin produced in a small median point. The first pair of antenne 
extend to the post-lateral angle of the first thoracic 
segment; the flagellum is composed of ten articles. 
The second pair of antennz reach the posterior angle 
of the fourth thoracic segment; the flagellum is com- 
posed of sixteen articles. 





The segments of the thorax are similar in shape 
and size. The epimera are not distinct from the seg-  "'. 1—PYsawe 
NELLA AUSTRALIS, 


ments. The lateral edges of the segments are almost = Aspomex anv 
LAST THORACI( 
SEGMENT. 6}. 


straight. Two rows of tubercles extend along the 
posterior margin of the seventh segment, the two 
middle tubercles of the last row being very broad; the other segments 
are entirely smooth. 

The two segments of the abdomen are thickly granulated. Eight 
tubercles are placed in a transverse line on the first segment. On 
the terminal segment there are three rows of four tubercles in each 


row in transverse series. In some of the specimens the two middle 
tubercles of the last row are wanting. The abdomen narrows rapidly 
toward its extremity, which is deeply excavate, the excavation being 
wider anteriorly than posteriorly. A small tubercle is placed just 
above the excavation. The uropods extend but a little beyond the 
extremity of the abdomen. The inner branch is narrow, long, and 
rounded posteriorly. The outer branch is leaf-shaped, broad, pointed 
at its extremity, and somewhat longer than the inner branch. 

Both branches of the fourth pleopods are similar, fleshy, crossed _ 
with transverse folds, and the exopod is unjointed. The exopod of 

the third pleopod is also unjointed. 


« Although the forms which I believed to be the females of Dynameneila perforata 
may prove to be young males, those supposed by Doctor Hansen to be the females 
of this species can not be so considered, inasmuch as adult males are found exactly 

, similar tothem. The females of Dynamenella perforata probably resemble the males, 
as do the females of all the species which I have referred to Doctor Hansen’s genus. 


| 
| 
| 
1 


| 
| 
| 
| 
| 


- 16 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXI, 


The body of the specimen is marked with patches of black over a 
light surface. The abdomen is dark, as well as the head, and there is 
a broad stripe of the darker color on the inner uropod. 

The two sexes are similar in every respect. 

This species differs from Spheroma scabricula Heller“ in the absence 
of granules on the segments of the thorax, the absence also of the 
two carinated ridges on the terminal segment of the abdomen, and 
the difference in the shape of the uropoda, the inner branch in Sphe- 
roma scabricula being broad and obtuse at the apex, and the outer 
branch narrow, lanceolate, and longer, while in the present species the 
inner one is long and narrow, the outer one being broad, but pointed 
posteriorly. 

This species also differs from Cymodoce cordiforaminalis Chilton,’ 
from New Zealand, in the difference in the arrangement of the tuber- 
cles of the abdomen, in the narrower inner branch of the uropoda, and 
in the absence of the spine in the foramen. 

A number of specimens, some imperfect, both males and females, 
are from Cape Town, Africa. 

The types are in the U. S. National Museum, Cat. No. 32248. 


Genus DYNAMENISCUS Richardson.¢ 


Seventh segment of thorax not produced backward in any processes. 

Abdomen composed of two segments, the first of which has indica- 
tions of partly coalesced segments and is not produced backward in 
any process. Terminal abdominal segment with a median notch, 
which has no median lobe or tooth. 

Both branches of the fourth pleopoda are similar, with transverse 
folds, fleshy, and without plumose marginal sete. 

Exopod of the fourth pleopod unjointed. 

Exopod of the third pleopod unjointed. 

Endopod of second pleopod without stylet in male. Branches of 
uropods strongly unlike; inner branch short, rudimentary; outer 
branch, long and curved. 

The type of the genus is Cil/cwa carinata Richardson. 


DYNAMENISCUS CARINATUS Richardson. 


ps Cilicwa carinata RicHarpson, Am. Naturalist, XXXIV, 1900, p. 224; Proe. 
U. S. Nat. Mus., XXIII, 1901, pp. 535-536, figs. 17-19; Bull. U. S. Nat. 
Mus., No. 54, 1905, pp- 319-320, figs. 350-352. 
Dinameniscus carinatus RicHarpDson, Bull. U. S. Nat. Mus., No. 54, 1905, 
pp- xs xi. 


“Reise der Osterr-Fregatte Novara um die Erde, Zool., Part 2, 1865, 3 Abth., 
p. 141, pl. xu, fig. 11. 
Trans. New Zealand Institute, XV, 1882-83, pp. 188-190. 


¢ Bull. U. S. Nat. Mus., No. 54, 1905, pp. x, xi. 
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Locality.—Coast of Georgia. 

Depth.—440 fathoms. 

Collection of the U.S. National Museum. 

The head has a median projection on the anterior margin, produced 
forward in the form of a large tubercle. The eyes are colorless. The 
first pair of antenne reach the posterior margin of the head; the 


flagellum is composed of eight articles. The second pair of antenne 





Fig. 20.—DYNAMENISCUS CARINATUS, a, HEAD. b. ABDOMEN, ¢, LATERAL VIEW. 


d, SECOND PLEOPOD 


(RIGHT SIDE). 27. ¢€, THIRD PLEOPOD OF RIGHT SIDE. (ONE BRANCH.) 52 


52. f, THIRD PLEOPOD 
OF RIGHT SIDE. (OTHER BRANCH.) 52. g, FOURTH PLEOPOD OF RIGHT SIDE. INNER BRANCH. 
39. 


h, FOURTH PLEOPOD OF RIGHT SIDE. OUTER BRANCH x 39. 


~aches the posterior margin of the first thoracic segment. The seg- 
ments of the thorax are roughly granulated. A transverse median 
ridge or elevation appears on ¢: ach one of the segments, giving the 
dorsum, from a lateral view, a very rugged appearance. The epimera 
are rough and are drawn out laterally in very acute angles. 

The abdomen is composed of two segments, the first segment being 
formed cf several coalesced segments, as indicated by two suture 
lines. In the center of this segment are two longitudinal ridges, 
placed obliquely, so as almost to meet anteriorly and to diverge at the 

Proc. N. M. vol, xxxi—06 2 
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other extremity. This segment projects down over the last segment 
at either side. The last segment has a deep excavation at its posterior 
extremity, around and above which is a carinated ridge extending 
entirely around the whole of the posterior half of the segment. Two 
small longitudinal ridges are in the center of the segment. The inner 
branch of the uropoda is very short, not reaching the extremity of 
the abdomen by some distance; it is quadrangular in shape, with 
sides nearly parallel, and obliquely truncated at the end. The outer 
branch of the uropoda is long, curved, and pointed at the end, resemb- 
ling a hook somewhat. 

The color is a light yellow. In appearance the little isopod is very 
rough and rugged looking. 

The only specimen is a male. 


Genus DISCERCEIS Richardson.“ 


Thorax composed of seven segments, the seventh segment not being 
produced backward in any processes. Abdomen composed of two 
segments, the first of which has indications of partly coalesced seg- 
ments, and is not produced backward in any processes. Terminal 
abdominal segment with a median notch, which bears a tooth or lobe 
in the center. 

Both branches of the fourth pleopoda are similar, with transverse 
folds, fleshy, and without plumose, marginal sate. 

Exopod of the fourth pleopod unjointed. 

Exopod of the third pleopod jointed, and composed of two segments. 

Branches of uropoda unlike, strongly dissimilar; inner branch short, 
rudimentary; outer branch long and somewhat curved. 

The type of the genus is Ci/icxa granulosa Richardson. 


DISCERCEIS GRANULOSA Richardson. 


Cilicxa granulosa RicHarpson, Proc. U. 8. Nat. Mus., X XI, 1899, p. 841, fig. 18; 
Ann. Mag. Nat. Hist. (7), IV, 1899, pp. 186-187; Bull. U. S. Nat. Mus.; 
No. 54, 1905, pp. 309-310, fig. 335. 

Discerceis granulosa Ricnarpson, Bull. U. 8. Nat. Mus., No. 54. 1905, p. x. 

Locality. —Cerros Island, Lower California. 

Depth.—20 fathoms. 

Collection of the U. S. National Museum. 

The surface of the body is densely granulated; the granules are 
large and close together. Width, 44 mm.; length, 9 mm. 

The head has the anterior margin thickened and produced in a small 
median point, on either side of which the margin is lobate. The eyes 
are situated post-laterally. The first pair of antenne extend to the 
posterior margin of the first thoracic segment; the first article of the 
peduncle is oblong; the second article is short. The second pair of 
antenne extend to the posterior margin of the third thoracic segment. 











@ Bull. U. 8. Nat. Mus., 1905, No. 54, p. x. 
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The first thoracic segment is longer than any of the following seg 
ments. The epimera are twice as broad as long. 

The first abdominal segment is short and has indications of three 
coalesced segments. There are three transverse elevations on this 
segment which are densely covered with . 
granules. The terminal segment has three 
transverse elevations at the base, the me- 
dian one terminating in a spine. On its 
posterior margin is a quadrangular excava- 
tion with a long median tooth, bearing a 
spine at its extremity. At the base of the 
tooth is a small elevation. On either side 





of the terminal excavation, a short distance 
up the lateral margin, is a small spine, — Fic. 21.—Discerceis Graxvioss 
The fixed inner branch of the uropoda is /“S" ee eee 
small and short, the outer branch is long, 
blunt at the extremity, somewhat incurved, and reaches, when open, 
much beyond the terminal segment. 

The margins of the terminal segment and the edges of the outer 
branch of the uropoda are pubescent. 

The legs are all simple, ambulatory. 

There are but two specimens of this species, both of which are males. 





| 
\\ 
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Fig. 22.—DISCERCEIS GRANULOSA. ,SECOND PLEOPOD OF RIGHT SIDE §2. b, THIRD PLEOPOD 


(EXOPOD). 2. ¢, FOURTH PLEOPOD, X 51. 


DISCERCEIS LINGUICAUDA Richardson. 
Cilicwa linguicauda Ricnarpson, Proc. U. 8. Nat. Mus., XXIII, 1901, pp. 536-537, 
fig. 20; Bull. U. S. Nat. Mus., No. 54, 1905, p. 309, fig. 334. 

Discerceis linguicauda Ricnarpson, Bull. U. 8. Nat. Mus., No. 54, 1905, p. x. 
Locality. —Cape Catoche, Yucatan. 
Depth.—24-25 fathoms. 
Collection of the U. S. National Museum. 
Body 34 mm. long: 7 mm. wide. 
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Head subtriangular in shape; frontal margin with a small median 
point; eyes post-laterally situated. The first pair of antenne reach 
the posterior margin of the first thoracic segment; the 
second pair touch the fourth segment. 

The first segment of the thorax is a little longer than 
any of the others, which are similar in size. The epimera 


Fig, 23.— DIs- or ae . 
cencris ux. 8re not distinct from the segments, and are produced 


svureaups. into acute points, with the exception of the last segment, 


ABDOMEN, : . ‘ 
which has the epimera quite rounded. 


The abdomen is composed of two segments, the first of which gives 
indication of three coalesced segments, and has a small tooth on each 
side on its post-lateral margin. The last segment is 
swollen anteriorly, and bears three low tubere!es 
on this portion. The extremity of the abdomen is 
marked by a sinus, which is almost completely filled 
by a single large tooth, which is posteriorly triangu- 
lar and extends beyond the lateral teeth formed by 
the sinus. This central tooth bears a small, pointed 
tubercle near its base. The branches 
of the uropoda are strongly unlike; 
the inner branch is short, rudimen- 





tary: the outer branch is slightly in- Fie. 24.—piscercers 





curved and is somewhat longer than “IN@Uteaupa. 
HIRD PLEOPOD, 52. 
Fig. 25.—Discer- the abdomen. 
EIS LINGUICAUDA, rn . mn . 
msnbc oe cerca The color is a dull yellow. The lower part of each 
x 52. thoracic segment is densely granulated as well as the 
whole surface of the abdomen. The edges of the segments and the 
uropoda are fringed with hairs. 


The only specimen is-a male. 
Genus CASSIDIAS, new genus. 


Mouth parts of female metamorphosed. Seventh segment of thorax 
not produced backward in any process. 

Abdomen composed of two segments, the first of which is not pro- 
duced backward in a median process. Terminal abdominal segment, 
with a narrow notch, which is sometimes concealed dorsally, but a 
groove is formed beneath by the infolding of the margins. 

Both branches of the fourth pair of pleopods are similar, fleshy, 
with transverse folds and without marginal sete. The exopod of the 
the third pleopod is two-jointed. 

The branches of the uropods are similar, the outer one being capable 
of folding under the inner one. 

This genus is nearest to Cassédinopsis Hansen than toany other genus, 
but differs in having the mouth parts metamorphosed in the female 
and in having the head of normal size. 
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The type of the genus is Cussidias argentinea, the description of 
which follows. 


CASSIDIAS ARGENTINEA, new species. 


Body oval, contractile into a ball. Head wider than long, with the 
front marginate and produced in a small median point. The eyes are 
small, composite, and placed in the post-lateral angles. The first pair 
of antenne have the first article oblong, about one and a half times 
longer than wide; the second article is minute, round; the third article 
is narrow, elongate, and about twice as long as the second. The fla- 
gellum is composed of nine articles and extends to the middle of the 





e s q h 
FiG. 26.—CASSIDIAS ARGENTINEA. @, MAXILLIPED OF FEMALE. 52. b, FIRST MAXILLA OF FEMALE. 
< 62. ¢, ABDOMEN AND LAST THORACIC SEGMENT OF FEMALE. x4}. d,THIRD PLEOPOD, x 39. 
¢, FOURTH PLEOPOD. 39. f, LATERAL VIEW OF ABDOMEN. g, ABDOMEN. h, TERMINAL VIEW OF 


ABDOMEN. 


first thoracic segment. The second antenne, with a flagellum of ten 
articles, extend to the posterior angle of the first thoracic segment. 

The first segment of the thorax is a little longer than any of those 
following. Epimera are not distinct on any of the segments, but they 
are indicated by faint lines of depression. The lateral parts of the 
segments are drawn out in narrow processes. 

The abdomen is composed of two segments, the first of which has 
three suture lines on either side, indicating coalesced segments. The 
terminal segment is produced in a truncate extremity, which has a 
small rounded excavation in the center. The notch is entirely con- 
cealed in a dorsal view, and is formed by the infolding of the sides. 
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At the base of the segment is a large prominent median elevation or 
tubercle. The inner immovable branch of the uropoda is long and 
narrow, leaf-shaped, and pointed at the extremity. The outer branch 
is a little shorter than the inner branch and has the posteriar extremity 
rounded. The endopod and exopod of the fourth pleopod are similar, 
rather fleshy, with transverse folds, and without marginal sete. The 
exopod of the third pleopod 

is two-jointed. 
All the legs are ambulatory 


\ 
~ 
\ 
in structure. 

This genus, to which Cymo- 
doce darwinii Cunningham ¢ 
should be referred, comprises 

a b 


as yet but two species. The 
present one differs from Cas- 
sidias darwinit in the much 
longer exopod of the uropoda, in the much larger median tubercle 
on the terminal abdominal segment, and in the more shallow notch at 
the extremity of this segment. 

Two specimens, both females, come from off Rio de la Plata, Argen- 
tine Republic. They were collected by the U. S. Bureau of Fisheries 
steamer A/batross in 1887, at a depth of 10$-114 fathoms, among sand 
and broken shells. 

The type is in the U. S. National Museum, Cat. No. 32249. 


Fig. 27.—CASSIDIAS DARWINII, a, LATERAL VIEW OF 
ABDOMEN. b, ABDOMEN. 


@ Trans. Linn. Soc. London, X X VII, 1871, pl. Lix, figs. 1a, b; Studer, Abhandlungen 
d. Koniglichen Akademie d. Wissenschaften zu Berlin, 1883, pp. 18-19, figs. 6a, b; 
Dollfus, Mission Scientifique du Cap Horn, 1891, pp. 65-66, pl. vim, figs. 8a, b. 











SCHIZOPOD CRUSTACEANS IN THE U. 8S. NATIONAL 
MUSEUM. THE FAMILIES LOPHOGASTRIDZ AND 
EUCOPID. 


By Arnoip E. OrTMANN, 
Of the Carnegie Museum, Pittsburg, Pennsylvania. 


INTRODUCTION. 


The paper submitted herewith forms the first installment of a series 
of articles describing the Schizopod collections in the United States 
National Museum. It treats of the families Lophogastride and 
Eucopiide, which consist almost exclusively of deep-sea forms. The 
material at hand, chiefly in the genus (Gnathophausia, is so rich that 
it has been possible to prepare a complete revision of that genus, and 
it has been found that some characters, which were regarded hitherto 
as of specific value, are but differences of age in the same species. 
This made it necessary to prove the changes of these characters with 
age, and consequently, the discussion of some of the species is some- 
what lengthy. 

Other families of the Schizopods will be taken up successively, and 
the results will be published similarly, as the time at the disposal of 
the writer will permit. 


Family LOPHOGASTRID G. O. Sars. 


1. LOPHOGASTER TYPICUS M. Sars. 


OrtMaANN, Bull. U. 8. Fish Comm. for 1903, Pt. 3, 1905, p. 967 (see for complete list 
of literature).—Sressine, South African Crustacea, Pt. 2, Cape of Good Hope Dept. 
Agric. 1902, p. 43.—Hott and Tarrersa.t, Rep. Fisher. Ireland, Pt. 2, Append., 
IV, 1905, p. 141. 

Of this species, material was available from two regions, from 
which it was not hitherto known, namely, the western Atlantic (coast 
of United States and Gulf of Mexico), and the western Pacific (Japan). 

The specimens from the western Atlantic are divided into three 
sets: One from the coast of the Carolinas (A/batross stations Nos. 
2314, 2601, 2602), consisting of together 10 males and 3 females; the 
second from the Gulf of Mexico (Stations Nos. 2399, 2401, 2403), 
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together 9 males and 1 female; the third from Key West (ish Hawk 
stations Nos. 7282, 7283, 7286). 

The northern specimens, from the Carolinas, compare with the 
European (and South African) form in the following particulars: 

(1) The rostrum is longer, generally about as long as the peduncle 
of the antennula, but in two specimens (males) it is shorter than this 
peduncle, although longer than in the typical form; and in 2 females 
from Station No. 2602 it is slightly longer than this peduncle but dis- 
tinctly shorter than the antennal scale. 

(2) The antennal scale has on the outer margin a greater number of 
teeth; the normal number seems to be 6 or 7; five specimens have 6 
teeth on both sides; two specimens have 6 on one side, and 7 on the 
other; one female has 7 teeth on both sides. Besides, there is one 
specimen with 6 teeth on one side, and three with 7 teeth on one side, 
while the other side could not be determined owing to its damaged 
condition. Finally, one female has 6 teeth on the right, and 5 on the 
left side. Thus 5 to 7 are the numbers found, 5 once, 6 fourteen 
times, 7 seven times. 

(3) In the number of lateral teeth of the telson, these specimens agree 
well with the European form, the usual number being 3 on each side. 
There are, however, a few exceptions. Four specimens have 3 teeth 
on one side, but only 2 on the other; one specimen has 3 teeth on one 
side and 4+ on the other (female, Station No. 2602), and one (male, 
Station No. 2601), has 1 spine only on each side, placed at a differ- 
ent level, the right one being more proximal than the left one. 

Those from the Mexican Gulf have the following characters: 

(1) The rostrum is in one case only shorter than the peduncle of the 
antennula; in seven specimens it is longer than this peduncle, but 
shorter than the antennal scale; and in one case (Station No. 2399) it is 
about as long as the antennal scale (in the remaining individual it is 
damaged). Thus the average slightly exceeds that of the northern set. 

(2) The antennal scale has in seven cases 6 teeth on both sides; in 
one case there are 6 on one, 7 on the other side; and in two cases there 
are 7 teeth on both sides. This agrees well with the condition found 
in the northern set. 

(3) The telson has uniformly 3 teeth on both sides, with one excep- 
tion, where there are 2 on the right and 3 on the left. This seems to 
be the normal condition in Atlantic specimens. 

The specimens from Key West (6 males, 2 females), collected by 
the U. S. Bureau of Fisheries vessel #%sh //awk, agree very well with 
the Gulf form. The rostrum is as long as the peduncle of the anten- 
nila, except in two cases, in which it is slightly longer. The antennal 
scale has generally 6 teeth, but in two specimens there are 7 on the 
right side. The telson has 3 teeth on each side, but in two specimens 
there are 2 teeth on one side and 3 on the other. 
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The largest West Atlantic specimen is a male from Station No. 2401, 
measuring 29mm. The few females at hand are all small and measure 
between 16 and 18 mm. 

A series of fifteen specimens, ? males and 6 females, from six stations 
off Honshu Island, Japan, was examined. None of them were found 
to be smaller than 21 mm.; the females were between 21 and 27 mm., 
and two of them (24 and 27 mm.) were gravid; the males being between 
22 and 32mm. They have the following characters: 

(1) The rostrum is comparatively long, even longer than in the 
West Atlantic form, which in turn exceeds the average found in the 
Hawaiian. There is not a single individual in which it is shorter 
than the peduncle of the antennula. In three (2 males and 1 female) 
it is about as long as this peduncle, while in all others it is distinetly 
longer. Generally it is shorter than the scale of the antenna, but in a 
few cases it is of equal length. 

(2) The antennal scale has generally only 3 teeth on the outer mar- 
gin; in one individual (male, 31 mm.) there are 2 on the right and 3 
on the left side, and in another one (male, 27 mm.) the reverse is the 
case. Thus these specimens represent the opposite extreme of that 
seen in the West Atlantic form. The Hawaiian form is intermediate 
with 3 to 5 teeth. 

(3) The telson generally has 2 spines on the lateral margins on 
each side. Four specimens, however, constitute an exception, having 
1 spine on the right side and 2 on the left. 

The above records show that these characters can not be regarded as 
of specific value. Taking the European and South African form as 
the type, the West Atlantic specimens agree with them in the spines 
of the telson, while all the Pacific specimens possess the tendency to 
reduce their number. The rostrum is shortest in the typical form, 
but in all others shows a tendency to become longer; the Hawaiian 
form comes close to the typical in this respect, while both the West 
Atlantic and the Japanese differ more distinctly. In the number of 
teeth of the antennal scale the typical form is intermediate (5); the 
West Atlantic form varies in one direction (6 to 7), while the Pacific 
varies in the other: the Hawaiian with 3 to 5 teeth is more closely 
allied to the typical form than the Japanese, which has only 2 or 3 
teeth. 

It is very likely that intermediate localities, when found, will tend 
to connect these forms more closely, and it would be interesting to 
know particulars about these connecting links. 
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Localities represented in the U. S. National Museum. 
FROM U. 8S. BUREAU OF FISHERIES STEAMER Albatross STATIONS. 


2314.—4 males. Between Charleston and Savannah, off South Carolina 
coast; 159 fathoms. 

2399.—1 male. Gulf of Mexico; 196 fathoms. 

2401.—1 male. Gulf of Mexico; 142 fathoms. 

2403.—7 males, 1 female. Gulf of Mexico; 88 fathoms. 

2601.—5 males. Between Cape Hatteras and Charleston, off North 
Carolina coast; 107 fathoms. 

2602.—1 male, 2 females. Between Cape Hatteras and Charleston, 
off North Carolina coast; 124 fathoms. 

3707.—1 female. Off Honshu Island, Japan; 63 to 75 fathoms. 

3714.—1 male, 1 female. Off Honshu Island, Japan; 48 to 60 fathoms. 

3715.—4 males, 1 female. Off Honshu Island, Japan; 68 to 65 fathoms. 

3717.—1 male. Off Honshu Island, Japan; 100 to 63 fathoms. 

3718.—3 males, 2 females. Off Honshu Island, Japan; 65 fathoms. 

3740.—1 female. Off Honshu Island, Japan; 65 fathoms. 


FROM U. 8S. BUREAU OF FISHERIES STEAMER J/7sh Hawk: STATIONS. 


7232.—4 males, 2 females. Gulf Stream, off Key West; 109 fathoms. 
7283.—1 male. Gulf Stream, off Key West; 127 fathoms. 
7286.—1 male. Gulf Stream, off Key West; 133 fathoms. 


Localities previously recorded.—Norway, Shetland Islands, Ireland, 
Bay of Biscay, Mediterranean, Cape of Good Hope, 20-300 fathoms; 
off Cape St. Blaize, South Africa, 40 fathoms; Hawaiian Islands 
(Pailolo Channel, Molokai and Laysan Islands), at about the same 
depth. 

2. LOPHOGASTER SPINOSUS, new species. 


Plate I, figs. la, 1). 


Type.—Cat. No. 11464, U.S.N.M. Female. U.S. Bureau of Fish- 
eries steamer A/batross station No. 2666, between aia and Cape 
Fear, North Carolina. Latitude 30° 47’ 30” north; longitude 79° 49’ 
west; depth, 270 fathoms. 

Although built in the main according to the pattern of the typical 
and hitherto only known species of the genus, this species differs from 
the latter in several well-marked characters. 

(1) Rostrum greatly elongated, almost as long as the carapace in the F 
median line. It exceeds the antennal scales, which also are greatly 
elongated, and it is without teeth or denticulations. It is directed 
forward, and is almost straight. 

(2) Antennal scale greatly elongated and lanceolate; its outer margin 
is formed by a strong rib, which extends into a long spine; the inner, 
lamellar part is much shorter, and reaches only to about the distal 
third of the spine. Outer margin of the spine with 9 spiniform ser- 
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‘ations on right side, and with 10 on the left; and, further, there is a 
similar serration on the inner margin, just above the upper end of the 
lamellar part, and opposite to the second tooth (counted from the tip) 
of the outer margin. 

(3) Lateral wings of carapace produced posteriorly into a long spine 
on each side, which is almost one-third as long as the carapace (exclud- 
ing rostrum). 

(4) Sixth abdominal segment with a subdorsal spine directed straight 
backward on posterior margin, at the base of the telson, on each side. 

(5) Telson slightly more elongated than in Z. typéeus, and with five 
marginal spines on each side. The terminal spines are similar to those 
of L. typi-us: two pairs, and between them at the posterior termina- 
tion a serrated crest, which, however, has only four teeth. (The tip 
of the telson is not very well preserved in the type, as the two outer, 
smaller terminal spines are broken off.) 

Measuremnts.—Total length: 39 mm.; length of rostrum (in front of 
eyes): 8; length of carapace along dorsal line, including rostrum: 19. 


GENUS GNATHOPHAUSIA Willemoes-Suhm. 
KEY TO THE SPECIES OF GNATHOPHAUSIA: 


a. Antennal scaie small, not jointed, no strong rib terminating ina spine on outer 
margin; outermargin serrate. Epimera of sixth abdominal segment united ven- 
trally, forming together a cordiform, concave plate, incised atapex. Dorsal keel 
of carapace interrupted. Lower lateral keel not curving upward behind, but 
terminating in a spine at the postero-inferior angle. Branchiostegal lobe gen- 
erally with a well-developed spine (sometimes obsolete). Maxillipeds with a 
small exopodite. 

b. Both lappets of the epimera of the second to fifth abdominal segment pointed 
and spiniform. Antennal scale subovate, apex shortly pointed. 

c. Rostrum and all spines of carapace comparatively short or obsolete... .ingens 
c’. Rostrum and spines of carapace well developed and comparatively 
WE 5 on05t ks ck teehee ead hl amine ak aeehe a a Gee ee calearata (4) 

b’. Anterior lappet of the epimera of the first to the fifth abdominal segment 
small, rounded; posterior lappet pointed and spiniform. Antennal scale 
sublanceolate, tapering to a sharp, spiniform point. .gigas (-+ drepanephora?) 

a’, Antennal seale large, of usual form, jointed at the extremity, outer margin formed 
by a strong rib terminating in a spine. Epimera of sixth abdominal segment 
not confluent ventrally. 

b. Lower lateral keel of carapace not curving up behind, but terminating in a 
spine on the postero-inferior angle of the carapace. Median keel of carapace 
interrupted, with spiniform serrations. Median line of abdominal segments 
with strong spines. Upper lateral keel of carapace wanting. Two epimeral 
spines on each side of the anterior section of sixth abdominal segment 
SERGE WH CRUUOUION oii eccccencsscpksonsuscceuawnane eens gracilis 

b’. Lower lateral keel of carapace curving up behind; no spine at postero-inferior 

angle of carapace. Median keel of carapace not interrupted, without spini- 

form serrations. Median line of abdominal segments—if armed at all—only 
with posteriorly projecting, small spines. Upper lateral keel of carapace 
present, very rarely wanting. Maxillipeds without exopodite. 


4G. calcarata may be the young stage of G. ingens. 
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c. Two epimeral spines on each side of anterior section of sixth abdominal seg- 
ment. Upper lateral keel of carapace present. Antennal spine obsolete. 
Branchiostegal lobe with a well-marked, triangular spine. Spine of outer 
margin of antennal scale projecting considerably beyond terminal lobe, 


SUPER: OF HOU TOARGIE: ook 5 5 bk dec enc cdadavccesccecascetees longispina 
c’. One epimeral spine on each side of anterior section of sixth abdominal seg- 


ment. Antennal spine more or less distinct. Branchiostegal lobe without 

spine, generally rounded, rarely angular. Spine of outer margin of anten- 

nal scale not, or only slightly, projecting beyond terminal lobe. 
d. Upper lateral keel of carapace present. 

e. Abdominal segments dorsally slightly keeled, with small, posteriorly 
projectingspines. Epimera of fiveanteriorabdominal segments pointed 
posteriorly. Branchiostegal lobe rounded. 

J. Carapace not suddenly constricted anteriorly, and forming no shoulder. 
Branchiostegal lobes moderately developed ............------- zoéa 
J’. Carapace suddenly constricted anteriorly, torming a distinct shoulder 
in front of the anterior ends of the upper lateral keels. Branchi- 
ostegal lobe greatly expanded ...................----.--scapulars 
e’. Abdominal segments dorsally not keeled, without spines. Epimera of 
five anterior abdominal segments rounded posteriorly. Branchiostegal 
OG Sine MUOUERE i iccc cnnc ckcwasccecpesscad< casbeueieemeen affinis 
d’. Upper lateral keel of carapace wanting. Branchiostegal lobe rounded or 
angular, but without spine. Abdominal segments dorsally without keel, 
but posteriorly with a small, depressed, triangular projection. Epimera 
of five anterior abdominal segments ending in small points posteri- 
WY ccnee akan cuincs ana cedurcexeahaascxseutoss ae ces dee ebanare elegans 
3. GNATHOPHAUSIA INGENS (Dohrn). 
Lophogaster ingens Dourn, Zeitschr. wiss. Zool., XX, 1870, p. 610, pl. xxx1, figs. 
12-14. 
Gnathophausia ingens G. O. Sars, Forh. Selsk. Christiania, 1883, No. 3; Rep. Chal- 
lenger, XIII, 1885, p. 30, pl. u. 

I have never seen this species. It is founded upon a very old 
female, sexually mature, and a similar female has served as the basis 
for Sars’s description. It is very closely allied to G. calcarata, and | 
strongly incline to the opinion that it will prove to be G. calcarata, 
representing an old female of that species, in which case it will be 
called G. Zngens, the name calcarata becoming a synonym. 

(7. ingens especially agrees with G. calcarata in the following 
important characters: 

(1) General form of body, and arrangement of keels and spines of 
carapace. 

(2) Sculpture and armature of abdomen, especially as the epimera 
of the tive anterior segments are identical in both forms. 

(3) Shape of antennal scale. 

It differs from G. ca/carata in the following respects: 


(1) In the shorter rostrum and the inferior development of all spines 
of the carapace, the supraorbital spine being even wanting, the branchi- 
ostegal spine being obsolete. 
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(2) In the absence of the two pairs of oblique keels on the superior 
face of the carapace. 

(3) In the shape of the ventral epimeral plate of the sixth abdomi- 
nal segment, which, although closely approaching the shape seen in 
the largest specimens of (. ev/carata, has the tips separated and bifid, 
the inner spine being slightly longer. 

The first of these characters can not be regarded as of specific value. 
Dohrn’s specimen measured 155 mm., Sars’s specimen 157mm. The 
largest G. calearata at hand (and ever observed) measures 115 mm., 
and consequently, is considerably younger than the known specimens 
of G. ingens. Now, as shown below, it is a general rule in this genus 
that all the spines of the carapace and the rostrum decrease in rela- 
tive size with advancing age, and thus it is easy to believe that the 
slight development of these spines in G. /ngens is due to old age only. 
In fact, if we imagine that G@. ca/carata grows larger and that the 
spines decrease proportionally, we would obtain, at about the size of 150 
to 160 mm., the conditions found in G. ¢ngens. 

As to the second differential character, the lack of the two oblique 
keels on the upper face of the carapace, this may have been over- 
looked by Dohrn and Sars. In fact, these two keels were overlooked 
by Sars in G. calearata; at any rate, they are not mentioned in the 
description, although one of the figures (Plate LV, fig. 2) shows traces 
of them. 

The third character offers only a slight difference from the. condi- 
tion seen in large specimens of G. ca/carata. In the latter the tips 
of the epimeral plate of the sixth abdominal segment are in contact in 
the median line, while in @. ¢ngens they are separated, according to 
Sars’s fig. 6on Plate Il. Moreover, in (. calcarata the outer spine 
of the bifid end of each of the tips is greatly longer than the inner, 
while in G. éngens the inner spine is slightly the longer. 

At present this last character remains the only one upon which 
G. ingens and G. calcarata can be separated, and it is not improbable 
that further material will demonstrate that one form passes into the 
other when we consider the changes in the sixth epimeral plate in its 
development from the young @. ca/carata to the old. 

Distribution of G. ingens.—Ott the west coast of Africa: ** Laos,” 
depth not recorded (Dohrn). Near Aru Island, Arafura Sea (New 
Guinea), 800 fathoms (Sars). 
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4. GNATHOPHAUSIA CALCARATA G. O. Sars. 
Plate I, figs. 2a, 2b. 


Gnathophausia calearata G. O. Sars, Forh. Selsk. Christiania, 1883, No. 5; Rep. 
Challenger, XIII, 1885, p. 35, pl. 1v.—Ortmann, Bull. U. S. Fish Comm. 
for 1903, Pt. 3, 1905, p. 968. 


Gnathophausia bengalensis Woop-Mason, Ann. Nat. Hist. (6), VIII, 1891, p. 269. 

Specific characters.—Aside from the group characters (see a in the 
key), the following are to be considered as of specific value: 

(1) The subovate, not lanceolate, shape of the antennal scale. 

(2) The presence of two pairs of oblique keels on the upper surface 
of the carapace. 

(3) The shape of the epimera of the second to fifth abdominal seg- 
ment, both lappets of which are pointed and spiniform. 

(4) The bifid points of the epimera of the sixth abdominal segment, 
with the inner point much shorter than the outer (in old specimens 
only). 

Description.—Carapace with dorsal, upper, and lower lateral keels. 
Dorsal keel interrupted in the middle part. Lower lateral keel ending 
in aspine at the postero-inferior angle of the carapace. On upper 
face of carapace, between median and upper lateral keels, there are 
two oblique keels on each side, converging posteriorly, the anterior 
pair running toward the anterior end of the posterior section of the 
dorsal keel, but not joining it; the posterior pair running almost par- 
allel to the first pair, their hind ends not joining the dorsal keel. Ros- 
trum of various lengths, according to age, about as long as the rest of 
the carapace in very young specimens. In older ones, the part in front 
of the supraocular spines is about one-third of the length of the rest 
of the carapace. Supraocular spines very small, sometimes obsolete. 
Antennal spines small, but well developed, the most constant spines 
in size. Branchiostegal spines quite large and well developed in young 
specimens, and longer than the antennal spines. In old specimens they 
are not only relatively, but absolutely smaller, and become shorter 
than the antennal spines. Postero-dorsal spine of various lengths, 
according to age, but the variation is not very great; it is always well 
developed, but shorter than the postero-inferior spines. Spines of 
postero-inferior angle greatly varying in length with age; very long, 
almost half the length of the carapace (excluding the rostrum) in young 
specimens, and distinctly diverging and spreading out in a postero- 
lateral direction. In old specimens they are much shorter, even abso- 
lutely shorter, and are as short as about one-seventh of the carapace 
(without rostrum); they are not divergent, but directed straight back- 
ward. Branchiostegal, postero dorsal, and postero-inferior spines, 
when well developed, with more or less distinct serrations, which 
become indistinct with age, and even disappear entirely. 
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Antennal scale small, subovate, pointed; point not produced. Outer 
margin serrate, serrations three to six (sometimes different on right 
and left sides), the distai serration at a certain distance from the tip of 
the scale, and the margin between this serration and the tip either 
straight or slightly emarginate, thus giving a more or less truncate 
appearance to the scale. 

Abdomen sculptured by a distinct transverse groove near the pos- 
terior margin of each of the five anterior segments; there is a similar 
but fainter groove near the anterior margin. The posterior groove 
is continued down to the epimeral lappets, and here its anterior edge 
is marked on an elevated ridge. This sculpture is seen clearly only in 
well-preserved specimens, and sometimes there are traces of a sub- 
dorsal longitudinal keel on each side. Also a blunt median keel is 
sometimes indicated. The epimera of the second to the fifth segment 
consist of two lappets, which are both produced and acutely pointed, 
the posterior being somewhat longer than the anterior. The anterior 
lappet of the first segment is considerably shorter than the spiniform 
posterior lappet, and is not produced into a spine, but bluntly pointed 
or even obtuse. The epimera of the sixth abdominal segment unite 
ventrally to form a concave, cordiform plate, which, in old individ- 
uals, is produced beyond the posterior margin of the sixth segment. 
In young individuals the right and left lappets are short and simply 
pointed, and separated from one another by a shallow emargination. 
With increasing age they become much elongated, are separated by a 
narrow slit, and the tips become bifid, a second point developing on 
the inner side, which is always much shorter than the outer point. 
In old individuals the inner tips are in contact in the median line and 
may even overlap. 

Variations with age.—1 had an excellent opportunity to study this 
species, as over 40 individuals in good condition were available, of 
very different sizes and ages, ranging from 42 mm. to about 115 mm. 
The three first-named specific characters are always present, but the 
fourth 3s observed only in older individuals. ‘The spines of the cara- 
pace are very variable in their development according to age, and 
generally they are comparatively longer in young specimens and 
shorter in old ones. Sometimes, in the cases of the branchiostegal 
and postero-inferior spines, even the absolute length in older speci- 
mens is inferior to that in younger ones. This seems to be a general 
rule in this genus, for it was discovered by the writer in another 
species of the genus, (7. longispina.“ 

Another important variation, due to age, is found in the ventral 
epimeral plate (see Plate I, figs. 2a-27). The smallest individual (42 
mm., Station No. 3627, fig. 2a) has this plate very short; the two tips 


@Bull. U. 8. Fish Comm. for 1903, 1905, p. 970. 
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are simply pointed and widely separated by a shallow and wide incision. 
With advancing age the tips of this plate are more produced (specimen 
of 55 mm., Station No. 2980, fig. 24, and specimen of 68 mm., Station 
No. 2929, tig. 2c), a slight angulation appears on the inner side of the 
tips, which are not so widely separated, the incision becoming narrower 
and longer. Farther on the tips are gradually produced beyond the 
posterior margin of the segment (specimen of 81 mm., Station No. 
2919, fig. 27,and specimen of 91 mm., Station No. 4389, fig. 2c), the inner 
angle develops into a distinct spine, which is shorter than the tip, and 
the two tips approach each other closely, finally coming in contact at 
the level of the smaller inner point. The incision becomes long and 
narrow, slit-like. In the largest specimen at hand (115 mm., Station 
No. 3670, tig. 27°) the two tips approach so closely to each other that 
the inner point of the left side overlaps that of the right. 

Identity of G. bengalensis with G. calcarata,—W ood-Mason gives 
the following differential characters for his (. bengalensis: 

(1) ‘‘Carapace covers the whole of the first and part of the second abdominal 
somite,’’ while in G. calcarata the carapace does not cover the trunk entirely. 


(2) ‘*The antennal, branchiostegal, and postero-inferior spines appear quite smooth 


to the naked eye, being only obsoletely or microscopically serrated.”’ 

(3) ‘*Thesupraorbital spine is readily distinguishable by its shape from the rostral 
denticles.” 

(4) ‘The upper lateral keels are strongly roof-shaped.”’ 

(5) ‘*The oblique subdorsal keels are more pronounced.” 

(6) ‘* Antennal scale more broadly emarginate at the apex.”’ 

(7) ‘*The pleural lappets of the last abdominal somite are terminated by two very 
unequal spines (of which the outer is longer and sharp, and the inner short and 
blunt), and are separated from one another posteriorly in the mid-ventral line by a 
long and narrow incision.”’ 

Length of Wood-Mason’s specimen (female with a rudimentary 
brood-pouch): 91 mm. 

Of these characters, the following may be remarked: 

(1) It depends entirely on the state of preservation how much of 
the trunk or the abdomen is covered by the carapace. In my speci- 
mens, there are the following limits: The minimum, when only the 
trunk is covered, the maximum, when the whole of the first and the 
anterior part of the second abdominal segment is covered. The latter 
case corresponds to Wood-Mason’s species, but, as it happens, this one 
is found in a small individual (55 mm. Station No. 2384), which is, in 
all other respects, and especially in the ventral epimeral plate, a typ- 
ical calcarata. In many of my specimens, in which the state of pres- 
ervation permits, they being rather flabby, I am able at will to change 
the degree of covering of the abdomen, by simply pulling out or 
pushing in the latter. 

(2) The serrations are to my eyes, which are normal-sighted, 
always invisible, and I have to use a lens to discover them. Some- 
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times, chiefly in old individuals, they are actually wanting. Their 
presence or absence cannot constitute a specific character. 

(3) The supraorbital spine is sometimes distinctly visible, some- 
times entirely obsolete. If present, it is always marked by its 
position. Even when developed, it is so small that its presence or 
absence cannot be of specific value. 

(4) What Wood-Mason means by ‘“‘roof-shaped” upper lateral 
keels, I cannot imagine. 

(5) The oblique dorsal keels are also found in Sars’s species; they 
are slightly indicated in his fig. 2 (chiefly the posterior pair, which 
is most important). In poorly preserved, flabby specimens, which 
have undergone much rough handling, they are sometimes indistinct. 
They are present in all my individuals, and hence this character can 
not be accepted as constituting a difference between bengalensis and 
calearata, 

(6) The degree of emargination or truncation of the antennal scale 
offers varjations, as is already indicated in Sars’s figures (Plate LV, figs. 
2,4,5). I have called attention to this fact in connection with the 
Hawaiian material“, wh’co is further confirmed by the present material. 
A real emargination (7. ¢., a concave marginal line) is comparatively 
rare; generally there is a truncation, with the marginal line between 
tip and first tooth straight. 

(7) The description of the epimeral plate given by Wood-Mason 
corresponds exactly to what we see in my figs. 24 to 2f, with the 
exception that the inner tip of each epimeral lappet is sharp, not 
blunt. In younger specimens, however, it zs blunt (see my figs. 24 
and 2c). Thus this character agrees well with the assumption that 
G. bengalensis is an older and larger @. calcarata. 

Thus of the seven characters given by Wood-Mason for G@. bengalen- 
sis, six are not actual differences, and one, the fourth, is unintelligible. 
The only real difference from Sars’s description and figure is found in 
the epimeral plate of the sixth abdominal segment; but this organ, as 
shown, changes its form with age, and (7. bengalensis is a rather large 
individual (91 mm.). Specimens from my material of the same size 
present an epimeral plate (see fig. 2c) closely corresponding to Wood- 
Mason’s description. 

Sars had two specimens of this species; the large one was 98 mm., 
and to it belong the figures of the whole animal (slightly enlarged, 
Plate IV, figs. 1, 2). The carapace of the smaller one (68 mm.) is 
figured in his fig. 3. Sars does not say from which individual the 
other figures are taken, but it seems from the latter. Then his figure 
of the epimeral plate (fig. 6) belongs to this smaller individual. The 
same plate of an individual of the same size (68 mm.) is figured in my 
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fig. 2¢, and shows a rather more advanced stage, although it comes 
very close to Sars’s figure, and differs considerably from the epimeral 
plate of larger specimens. Sars’s figure is about intermediate between 
my figures 24 and 2c, representing specimens of 55 and 68 mm., 
respectively. 

Sex in G. calearata.—It is rather hard to distinguish male and 
female in this genus unless full-grown individuals are at hand. Old 
females are readily recognized by the presence of marsupial lamelle 
at the bases of the thoracic legs. These lamellz ‘‘are absent in the 
male, but the male has, at the coxa of the last pair of legs, posteriorly 
and on each side, a small tuberculiform prominence, representing the 
outer sexual appendage.” “ 

In young and not quite adult females, however, the marsupial 
lamelle are comparatively small. In all the females of the present 
species, even the largest, the lamelle were not fully developed, being 
short and narrow, not folding over one another in the median line, so 
that a “‘marsupial pouch” is not formed. In younger individuals 
these lamell are very small, hardly distinguishable. The smallest in 
which I found traces of them was 64 mm. long (Station No. 2980). 
In all smaller specimens there was no trace of them, and I was unable 
to make out whether they were young males or young females, as the 
male tubercle is generally not visible; in one individual only (55 mm., 
Station No, 2980) I thought I could see this tubercle. Upward of the 
size of about 65 mm. it is possible to tell the males from the females, 
and it is remarkable that in the material examined females were 
more abundant, there being only 9 males, as against 23 females. It 
is remarkable, further, that the largest male was only 76 mm. lone, 
and that all specimens above this size were females (17 of them). 
Sars’s largest specimen of 98 mm. is said to be a male, while Wood- 
Mason’s specimen (1 mm.) was a female. 

The fact that even the largest females did not have the marsupial 
pouch completely developed indicates that they were not fully mature 
sexually. This makes it probable that they would have to develop 
further before being able to propagate, and suggests the possibility 
that they may attain the size of G. ¢ngens, in which case they might 
assume the characters of the latter, thus making G. zngens the full- 
grown female of this species. 

Most of the specimens were from the Eastern Pacitic (California 
region), only one young one (55 mm., Station No. 2384) being from the 
Gulf of Mexico. This is distinguished by a very long rostrum and 
very long postero-inferior spines. The rostrum, in front of the supra- 
ocular spines, is slightly longer than the rest of the carapace (exclud- 
ing the postero-dorsal spine), and was even longer than that, since the 


“Sars, p. 27, and Plate II], figs. 14 and 15. 
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tip is damaged. The postero-inferior spines are as long as the distance 
from their base to the posterior base of the branchiostegal lobe (re- 
sembling closely Sars’s fig. 3 on Plate IV). (A specimen from Station 
No. 2980, also 55 mm. long, has the rostrum slightly shorter than the 
‘arapace, and the postero-inferior spines are only half as long as in 
the specimen from the Mexican Gulf.) For the rest, this specimen 
shows no differences; especially the epimeral plate agrees exactly with 
the specimen from Station No. 2980, shown in my fig. 26. The cara- 
pace covers the anterior part of the second abdominal segment, rep- 
resenting the maximum among my material, but this is probably due 
to the method of preservation. It has the appearance of having been 
put into strong alcohol at first, and consequently is much contracted. 
In slightly younger specimens from California the rostrum is rela- 
tively of the same length, and the postero-inferior spines at least 
approach the condition found in the Gulf specimen. 


Loealitie s represe nted in the UV. S. National Muse Mai. 
FROM U. 8S. BUREAU OF FISHERIES STEAMER A//ityoss STATIONS. 


2384.—1 young. Gulf of Mexico; 940 fathoms. 

2839.—1 male, 1 female. Santa Barbara Islands, California; 414 
fathoms. 

2919.—1 female. Off southern California; 984 fathoms. 

2923.—1 female. Off southern California; 822 fathoms. 

2929.—1 male. Off southern California; 623 fathoms. 

2936.—1 male, 3 females. Off southern California; 359 fathoms. 

2980.—2 males, 1 female. Off southern California; 603 fathoms. 

2986.-—1 young. Off Lower California; 684 fathoms. 

3127.—2 females. Off central California; 62 fathoms. 

3348.—1 young. Off northern California; 455 fathoms. 

3627.—1 young. West of Cortez and Tanner Banks; 776 fathoms. 

3670.—1 female. Monterey Bay; 581 fathoms. 

4333.—2 females. Off San Diego; 301 to 487 fathoms. 

4334.—1 male, 1 female. Off San Diego; 514 to 541 fathoms. 

4335.—1 male. Off San Diego; 500 to 530 fathoms. 

4336.—1 male, 1 female. Off San Diego; 518 to 565 fathoms. 

4337.—2 males, 1 female. Off San Diego; 617 to 680 fathoms. 

4339.—1 female. Off San Diego; 241 to 369 fathoms. 

4351.—1 male (4) young, 1 female. Off San Diego; 423 to 488 fathoms 

4353.—1 female. Off San Diego; 628 to 640 fathoms. 

4354.—2 young. Off San Diego; 646 to 650 fathoms. 

4379.—1 female. Off San Diego; 257 to 408 fathoms. 

4380.—1 female. Off San Diego; 530 to 618 fathoms. 

4381.—1 female. Off San Diego; 618 to 667 fathoms. 

1382.—1 female, 1 young. Off San Diego; 642 to 666 fathoms. 

4389.—1 male, 3 females. Off San Diego; 608 to 671 fathoms. 


~ 
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4390.—1 female. Off Santa Catalina Islands, 1,350 to 2,182 fathoms. 
4528.—1 male. Monterey Bay; 545 to 800 fathoms. 

Previous records.—Arafura Sea, 800 fathoms (Sars); vicinity of 
Talaur Island, S. of Mindanao, Philippines, 500 fathoms (Sars); 
Hawaiian Islands: Kaiwi Channel, and vicinity of Kauai Island, 
442-881 fathoms (Ortmann); Bay of Bengal, 1748 fathoms (Wood- 
Mason). 

5. GNATHOPHAUSIA GIGAS Willemoes-Suhm. 
Plate Il, figs. 1), la. 

Gnathophausia gigas Witerors-Suum, Trans. Linn. Soc. London, Zool. (2), I, 
1875, p. 28, pl. 1xsftgS. 16, 17; pl. x, figs. 2, 3.—G. O. Sars, Forh. Selsk. 
Christiania, T8835, no. 4; Rep. Challenger, XIII, 1885, p. 33, pl. 11.—Orr- 
MANN, Bull. U. 8. Fish Comm. for 1903, Pt. 3, 1905, p. 968. 

This species is closely allied to G. calcarata, but differs in certain 
constant characters. On account of the general resemblance of both 
species, it is hardly necessary to give a complete description of G. gigas, 
and it will suffice to mention the differential characters. 

1. The arrangement of the keels of the carapace is essentially the 
same in both species, with the exception that the posterior oblique 
keels of the upper face are entirely wanting in G. gigas. The 
anterior oblique keels are present, occupying the same position as in 
G. calearata. 

2. The spines of the carapace, in young specimens, are about the 
same as in @. calcarata, but the supraocular spine is more distinct, 
and as large as, or even larger than, the antennal spine. In older 
individuals all the spines are shorter than in G@. calcarata, with the 
exception of the supraocular, which is always distinct. Antennal 
spine small, branchiostegal generally slightly larger than the latter, 
postero-dorsal very short. The largest are the postero-inferior spines, 
which approach closely those of G. calcarata, although they are 
shorter in the average. 

3. Antennal scale of G@. gigas of slightly different shape; it is rather 
lanceolate, and not ovate, and the terminal point is longer and more 
tapering. The outer margin has four or five spiniform serrations, 
the anterior sharp and strong, the posterior small and sometimes obso- 
lete; these serrations, generally, are stronger than in G. calcarata. 

4, The epimera of the five anterior abdominal segments are differ- 
ent in both species. While in G@. calcarata both lappets of the second 
to fifth are strongly developed and are both spiniform, in G. gigas 
only the posterior lappet is produced and spiniform in all five seg- 
ments, and the anterior is small and rounded (see Sars’s fig. 1 on 
Plate III). 

5. The ventral epimeral plate of the sixth abdominal segment differs 
in both species in the larger individuals. In young specimens of G. 
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gigas (see Plate LI, fig. 1a, taken froma small individual, 56 mm. long, 
Station No. 3329), it is rather indifferent in shape, the two tips being 
widely separated by a very shallow incision; the two halves are not 
completely united in the median line. In larger individuals (see my fig. 
14 on Plate II, taken from an immature female about 90 mm. long, Sta- 
tion No. 2741) the tips are produced almost to the posterior margin of 
the segment, are more closely approached, and separated by a narrower 
and longer incision. This incision, however, is wider than in speci- 
mens of corresponding size of @. calcarata, and the tips on both sides 
are simple, not bifid as in (. calearata. However, Sars in his fig. 5 on 
Plate III draws an accessory terminal spine on the outer side of the left 
tip, while the right tip is entire. In our specimens I have never seen 
a condition like this. Our largest individual (Station No. 2860, 119 
mm.) has the epimeral plate similar to that shown in our fig. 14 on 
Plate II, but it is slightly shorter andthe outer margin is more evenly 
rounded, not angular, as in the latter. 

The characters given under 1, 3, and 4 are most important, and 
according to my experience always hold good. Characters 2 and 5 
are not so reliable, although they may prove to be of some help. With 
regard to the relative length of the rostrum and the spines of the 
carapace, again the fact will have to be stated that they all are com- 
paratively longer in young specimens, as I have already pointed out. 
The epimeral plate of the sixth abdominal segment, although different 
from that of G. calcarata, is not very reliable on account of the 
marked changes in shape taking place during development. 

Our largest specimen (Station No. 2860) is 119 mm. long; and 1s a 
female with the marsupial pouch fully developed. Sars’s specimen 
was a male, 142 mm. long. Our second largest individual (Station No. 
2741) isan immature female about 90 mm. long, with small, but dis- 
tinct marsupial lamelle, which do not form a ‘“*pouch.” All other 
specimens that have come under my observation are much smaller; 
the one from Hawaii is 50 mm., another from Sitka Sound, Alaska, (to 
be described elsewhere) is 55 mm. long, and the present young one 
from Station No. 3329 is 56mm. long. They have no traces of marsupial 
lamelle, and have been regarded by me as males. But I am not quite 
sure as to this point. They may be young females. The two speci- 
mens from Station No. 3340 consist of two badly damaged carapaces 
with remnants of the trunk, while in both the abdomen is entirely 
missing. However, they undoubtedly belong to this species, since 
characters 1 and 3 are clearly observable. 
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Localities re prese nted in the U. S. National Museum. 
FROM U. 8S. BUREAU OF FISHERIES STEAMER A/batross STATIONS. 


2741.—1 female adult. Between Cape Charles and Long Island; 852 
fathoms. 

2860.1 female. Between Sitka and Columbia River; 876 fathoms. 

3329.—L young. Bering Sea; 399 fathoms. 

3340.—2 specimens (damaged). Between Unalaska and Kadiak; 695 
fathoms. 
Previous records.—W est of Azores, 2,200 fathoms (Sars); Hawaiian 

Islands, vicinity of Kauai Island; 850-767 fathoms (Ortmann). 
Another locality is off Sitka Sound, Alaska, 922 fathoms. 


6. GNATHOPHAUSIA DREPANEPHORA Holt and Tattersall. 


Gnathophausia drepanephora Hour and Tarrersaui, Rep. Fisheries Ireland, Pt. 
2, Append. No. 4, 1905, p. 113, pl. xvi; Ann. Nat. Hist. (7), XVI, 1905, 
p- 9, pl. 11. 

I have not seen this species, but I strongly suspect that it is only the 
young stage of G. gigus. 

Holt and Tattersall create for it a separate section of the genus, 
uniting characters of the two main divisions; it agrees in every respect 
with our first division (a of the key), with the exception that the 
epimera of the sixth abdominal segment are said to be not united 
ventrally. 

Disregarding the latter character, @. drepanephora agrees in every 
particular with (@. y/gas, making allowance for the much less advanced 
age of the former (only 39 mm.); thus the spines of the carapace, 
chiefly the postero-dorsal and the postero-laterals are much more 
developed relatively. Further, in G. drepanephora, the epimera of 
the five anterior abdominal segments are described and figured as pos- 
sessing only a posterior lappet, which is produced and spiniform while 
the anterior lappet is absent. This also may be due to age. 

As regards the epimera of the sixth abdominal segment, Holt and 
Tattersall describe them as not united ventrally. We have seen above, 
under (. gigas, that in young individuals (56 mm. long) these parts 
are not completely united in the median line, and thus it appears pos- 
sible that G. drepanephora represents only a stage that is younger yet 
than the youngest known specimen of G. gigas. 

Lack of material of the young of G. gigas prevents the settlement 
of this question finally, but Iam inclined to regard G. drepanephora 
as the young stage of (. gigas. 

G. drepanephora has been found off the western coast of Ireland, 
latitude 52° 27’ 06” north; longitude 15° 40’ west, in 1,770 fathoms. 
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7. GNATHOPHAUSIA GRACILIS Willemoes-Suhm. 


Gnathophausia gracilis WitLeMogs-Suum, Trans. Linn. Soe. London (2) I, 1875, 


p. 33, pl. 1x, fig. 1.—G. O. Sars, Forh. Selsk. Christiania, 1883, no. 11; Rep. 
Challenger, XIII, 1885, p. 48, pl. vii, figs. 6-10. 

Gnathophausia gracilis var. brevrispinis Woop-Mason and Atcockx, Ann. Nat. Hist. 
(6), VII, 1891, p. 188. 


Gnathophausia brevispinis Woop-Mason and Autcock, Ann. Nat. Hist. (6), VII, 
1891, p. 269.—Faxon, Mem. Mus. Comp. Zool., XVIII, 1895, p. 216, pl. 4. 
Gnathophausia dentata Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 217.¢ 

Carapace with keels and spines of the type of the first group, but 
upper lateral keel entirely absent. Lower lateral keel terminating in 
a spine at the postero-inferior angle of the carapace. There is another 
smaller spine just below this one, which is directed outward and some- 
times obsolete. Median keel interrupted, its posterior part with spini- 
form serrations. Postero-dorsal spine short. From the anterior end 
of the posterior part of the dorsal keel a pair of oblique keels runs 
forward and downward. Anterior part of dorsal keel triangularly 
elevated upon the gastric region, forming a prominent dentate crest, 
which extends forward to the rostrum. Supraocular spines small; 
antennal spines larger; branchiostegal spines very large. 

Antennal scale of the type of the second group, large, of usual 
shape, formed by a lanceolate-ovate lamella, the outer margin of 
which has a strong spine, which is serrated at the outer edge and pro- 
jects slightly beyond the terminal lobe of the lamellar part. 

Abdomen of the general type of the second group, but peculiar on 
account of the great development of dorsal spines. The first and see- 
ond segments have each 2 large, triangular spines in the median line, 
the posterior of them at the posterior margin of the segment; the 
anterior spine of the first segment is generally smaller than the pos- 
terior. The following 3 segments (third to fifth) have each a posteri- 
orly projecting spine on the posterior dorsal end. The two lappets 
of the epimera of the first to the fifth segments are short and pointed, 
the posterior slightly longer than the anterior. 

Epimera of the sixth abdominal segment of the type of the second 
group, not united ventrally to form a ventral plate. There are 2 tri- 
angular, pointed epimeral lappets on each side of the anterior part of 
the sixth segment. 

I do not entertain the slightest doubt that G. brevispinis Wood- 
Mason and Alcock, is identical with G. graci/is Suhm. Faxon’ admits 
the following differences of G. brevispinis from G@. gracilis: 

1. Prominent, dentate gastric crest. 

“The Gnathophausia figured on the colored plate opposite p. 500 in Chun, Aus den 
Tiefen des Weltmeeres, 1900, resembles this species, except for the spine just back of 


the cervical groove. 
>Mem. Mus. Comp. Zool., XVIII, 1895, p. 218. 
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2. Small size (or even absence) of the lower spine of the postero- 
inferior angle of the carapace. 

3. Great breadth of the antennal scale. 

4. Pleura of first 4 abdominal segments expanded posteriorly. 

5. A transverse fold separating the 2 dorsal spines of the second 
abdominal segment. 

I have to make the following remarks as to these points: 

1. According to Willemoes-Suhm, the gastric region of G. gracilis 
has 2 small teeth in the median line; according to Sars, who examined 
the same individual, it is unarmed. This difference is apparently due 
to the poor state of preservation of the Challenger specimen, and, as 
Sars’s figure is probably inaccurate in this respect, we can not depend 
on this character. 

2. The lower spine of the postero-inferior angle of the carapace is 
certainly subject to variation. Faxon says that it is sometimes nearly 
or quite obsolete; my specimen, which agrees in most respects with 
G. brevispinis, has it well developed, although smaller than the upper 
spine and not quite so large as in Sars’s figure. Consequently this 
character is not reliable. 

In the width of the antennal scale I fail to observe any difference 
between Sars’s (Plate VII, fig. 8) and Faxon’s (Plate J, fig. 1c) figures. 
In the latter, it may be slightly wider in the basal part, but this does 
not constitute a specific difference. 

As to 4 and 5 we can not compare G@. brevispinis with G. gracilis, 
as Sars does not mention these characters. His figures, indeed, do not 
show the features given for G. brevispinis, but it must be borne in 
mind that this may be due to the poor condition of the Challenger 
specimen. My specimen agrees with G. brevispinis in these respects. 

The very peculiar association of characters found in both of these 
species (which are supposed to be distinct) on account of which it is 
necessary to place them by themselves within the genus, renders it 
probable, from the start, that they are identical. The above consider- 
ations remove any probable necessity for their separation, and hence I 
have no hesitation in uniting them.in one species. 

The size of Sars’s specimen is 41 mm.; of Wood-Mason and Alcock’s 
82 and 92 mm.; Faxon gives 60 mm. My specimen is about 60 mm. 
long, and seems to be a male, since no traces of. marsupial lamelle 
are present. This species seems to attain a larger size, since the 
largest specimen known (92 mm.) was an ‘‘immature female with the 
last pair of incubatory lamelle only 3 mm. long” (Wood-Mason). 

Locality.—U. S. Bureau of Fisheries steamer Albatross station 
3128—1 male. Off Central California; 627 fathoms. 

Previous records.—Atlantic, between Africa and Brazil, latitude 
1° 22’ north, longitude 26° 36’ west, 1,500 fathoms (Sars); Bay of 
Bengal, 920-690 fathoms and 1,748 fathoms (Wood-Mason and 
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Alcock); off Panama, 1,201 and 1,471 fathoms (Faxon); off Galapagos 
Islands, 551, 1,189, and 1,322 fathoms (Faxon). 

If the specimen figured by Chun“ is this species, we have to add: 
Gulf of Guinea, 4,000 meters. 


8. GNATHOPHAUSIA LONGISPINA G. O. Sars. 


Gnathophausia longispina G. O. Sars, Forh. Selsk. Christiania, 1883 no. 10; Rep. 
Challenger, XIII, 1885, p. 46, pl. vir, figs. 1-5; pl. vitt.—Ortmany, Bull. 
U. S. Fish Comm. for 1903, Pt. 3, 1905, p. 969. 

This species is not represented in the present material, but I had 
quite a number of specimens when I worked on the Hawaiian material, 
and thus I am able to give a good account of it. 

Carapace with keels of the type of the second group: An upper lateral 
keel is present; the lower lateral keel curves up behind, and runs 
toward the péstero-dorsal spine. The dorsal keel is continuous, and 
projects as a long postero-dorsal spine. Rostrum long. Supraocular 
spines well developed; antennal spine obsolete (very small or even 
absent); branchiostegal spine well marked and triangular. No postero- 
inferior spines, but posterior angles of carapace rounded off. (With 
the exception of the branchiostegal spine, the spines of the carapace 
are of the type of the second group.) 

Antennal scale of the type of the second group, and remarkably long; 
the marginal spine is greatly produced, projecting considerably beyond 
the terminal lobe of the lamellar part, and serrated at both the inner 
and outer margins. 

Abdomen of the type of the second group, with a small posteriorly 
projecting dorsal spine at the hind margin of each of the five anterior 
segments. Epimera of the five anterior segments with the two lappets 
acute, the anterior short and small, the posterior longer and spiniform; 
in the male, the posterior lappet of the second segment is greatly 
elongated, with a long spiniform tip; in the female, it does not differ 
essentially from those of the other segments. 

Epimera of sixth abdominal segment of the type of the second group, 
but there are two triangular, acute lappets on each side, as in G. gracilis. 

The chief specific characters are: The presence of a branchiostegal 
spine, the shape of the antennal scale, and the character of the 
abdominal segments. The remarkable posterior lappet of the second 
abdominal segment is found only in the male sex, and thus males and 
females may be easily distinguished. 

As I have demonstrated with the help of Hawaiian material, the 
rostrum, the dorsal and branchiostegal spines, and the marginal serra- 
tions of the antennal scale change with age, being more strongly 
developed in young individuals. 


« Aus den Tiefen des Weltmeeres, 1900, p. 500. 
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Size.—Sars had 5 specimens, the largest being a male, 59 mm. 
long. My material from the Hawaiian Islands consisted of 40 speci- 
mens, the largest of which was a female, 62 mm. long, with the 
marsupial pouch fully developed. Since there were other females, in 
which at about the size of 50 mm. the marsupial lamelle were well 
formed, it is probable that this species does not attain the gigantic 
dimensions seen in others. 

Distribution. Of Samboangan, Philippines, 250 fathoms (Sars). 
Not rare at the Hawaiian Islands (found at 15 stations), near the islands 
of Oahu, Molokai, and in Kaiwi Channel, 222-498 fathoms (Ortmann). 


9. GNATHOPHAUSIA ZOEA Willemoes-Suhm. 
Plate II, fig. 2a, 2h. 

Gnathophausia zota WiLLeMors-Sunm, Nature, VIII, (873, p. 401, fig. 6; Trans. 
Linn. Soc. London (2), I, 1875, p. 32, pl. xix, figs. 2-15; pl. x, fig. 4.—A. 
Mitne-Epwarps, Rec. fig. Crust. nouv., I, 1883.—G. O. Sars, Rep. Chall., 
XIII, 1885, p. 44, pl. vi, figs. 6-10.—Faxon, Mem. Mus. Comp. Zool, X VIII, 
1895, p. 215. —Cavtiery, Ann. Univ. Lyon, fase. 2, 1896, p. 368.—ALcock and 
Anperson, Ann. Nat. Hist. (7), III, 1899, p. 3.—Howr and Tarrersa., Rep. 
Fisheries Ireland, II, App. 4, 1905, p. 141.—Hansen, Bull. Mus. Monaco, 
XXX, 1905, p. 5. 

Gnathophausia willemoesi G. O. Sars, Forh. Selsk. Christiania, 1883, no. 6; Rep. 
Challenger, XIII, 1885, p. 38, pl. v, figs. 1-6.—Faxox, Mem. Mus. Comp. 
Zool., X VIII, 1895, p. 215, pl. kK, fig. 1.—Ortmann, Bull. U. S. Fish. Comm. 
for 1903, Pt. 3, 1905, p. 969. 


10. GNATHOPHAUSIA ZOEA SARSI (Wood-Mason). 


Gnathophausia sarsi Woop-Mason, Ann. Nat. Hist. (6), VII, 1891, p. 187.—Orr- 
MANN, Bull. U. 8. Fish. Comm. for 1903, Pt. 3, 1905, p. 969. 

The following are the characters of the species: 

Carapace with keels and spines of the type of the second group: 
upper lateral keel present; lower lateral keel curved up behind; dorsal 
keel continuous. Rostrum, according toage, longer or shorter. Dorsal 
spine long in the young; shorter in the old. Supraocular and anten- 
nal spines well developed; branchiostegal spine absent, and branchio- 
stegal lobe rounded. No postero-inferior spines, but postero-inferior 
angle of carapace rounded off or (in the variety) rectangular, forming 
a narrow laminar expansion behind the marginal rim, which also 
curves upward. The carapace is not suddenly constricted in the 
anterior part. 

Antennal scale of the type of the second group: large, spine of outer 
margin projecting slightly beyond the terminal lobe of lamellar part 
in the young, slightly shorter than the latter in the old. Outer mar- 
gin of spine slightly serrated in the young, smooth in the old. 

Abdomen of the type of the second group: the five anterior seg- 
ments dorsally indistinctly keeled, and produced into small spines at 
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the posterior margin. Epimera of the five anterior segments, with 
the anterior lappet small, the posterior produced and acutely pofnted. 
There is, on each segment, an indistinct subdorsal keel on each side. 

Epimera of sixth abdominal segment of the type of the second group, 
formed by only one triangular, acute lappet on each side of the ante- 
rior section of the segment, and not forming a ventral plate. 

The only difference of the variety sars* from the typical form is 
found in the shape of the lamellar expansion of the postero-inferior 
angle of the carapace: in the typical form, this expansion is rounded 
off, while in the variety it is rectangular. It is possible that the latter 
character is only restricted to the young, and that it generally disap- 
pears with advancing age, but thén it would disappear at different 
stages in different individuals, in the average, when they are about 
half grown (see below). 

The identity of @. zoéa and G, willemoesi.—\ have devoted much 
time to the study of the differential characters of these two species, 
as determined by Sars (1885), and have the following to say with ref- 
erence to them: 

In Sars’s synopsis of the species (p. 29), the length of the postero- 
dorsal spine is paramount: it is ‘* greatly produced” in G. zofv, and 
‘*comparatively short” in G. wi//emocsé. 

The differences between the species, taken from Sars’s diagnosis and 
description (pp. 38 and 44) are the following: 

1. The length of the postero-dorsal spine just mentioned: in G@. zoéa 
this spine reaches sometimes beyond the fourth abdominal segment, 
while in @. wi//emoes/ it is only slightly longer than the first abdomi- 
nal segment. 

2. The posterior margin of the carapace, and the margins of the 
postero-dorsal spine are ‘‘coarsely denticulate™ in G. zoéa, and 
“decidedly glabrous” in G. vw//lemoes/. 

3. The rostrum is very elongate (even exceeding the carapace with- 
out posterior spine), and strongly denticulate in G. zo¢a; it is shorter 
than the carapace, and provided with small, comparatively few, den- 
ticles in G. will Oe Si. 

4. The spine of the antennal scale projects somewhat beyond the 
terminal lobe of the lamellar part, and is slightly denticulate at the 
outer edge, in G. zoéa; it is a little shorter than the terminal lobe, and 
not denticulate, in G. willemoes?. 

Discussing these four points in detail: 

1. Sars seems to lay much stress upon this character. I have shown, 
however, in several of the foregoing species, that the relative length 
of the spines of the carapace changes withage, being 
in young individuals. As regards the present case, G. zoéa is founded 
upon specimens much younger than those of @. w7/lemoesi. More- 


generally longer 


over, | have extracted embryos from the marsupial pouch of a large 
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specimen (from Station No. 2723, about 105 mm. long), which undoubt- 
edly belongs to G. wllemoesi according to Sars’s conception, and these 
young ones (Plate II, fig. 27) have the postero-dorsal spine well devel- 
oped, and comparatively much longer than any specimens ever 
described, extending to about the middle of the telson. Thus the 
length of the postero-dorsal spine depends without question on the 
age of the individual. 


2. The denticulations or serrations of the posterior margin of the. 


carapace, the postero-dorsal spine, the spines of anterior margin of 
carapace, and of the rostrum are generally in this genus more distinct 
in younger individuals than in older ones. I have called attention to 
this above (under G@. calcarata). In the present case the large indi- 
vidual from Station No. 2723, which is surely G. awillemoes/, has the 
margin of the carapace not ‘‘ decidedly glabrous,” as Sars states, but 
there are a number of fine denticulations, less distinct than in young 
individuals, but easily seen. Faxon (1895) says that in G. w7/lemoesit 
there are denticulations along the margin of the dorsal spine. Thus 
this character does not hold. 

3. That the relative length of the rostrum, like that of the spines of 
the carapace, changes with age is now well established. In the young 
specimens extracted from the pouch of the mother, the rostrum is 
decidedly longer than the carapace (Plate II, fig. 2a). If the rostrum 
becomes shorter with age it is not astonishing that the denticulations 
become less pronounced, and this is entirely in keeping with what I 
have shown in the second character. Thus the length of the rostrum 
does not possess any systematic value. 

4. The fourth character needs special attention, but I think I am 
able to prove that it also is influenced by age. In young specimens 
the spine of the outer margin of the antennal scale is longer than the 
terminal lobe, and it is slightly serrated on the outer edge. With 
increasing age it becomes slightly shorter than the terminal lobe, and 
the serrations disappear. The following may be said in support of 
this view: 

a. The specimens representing the original G. zoéa are small or of 
medium size (not longer than 70 mm.), while the specimens upon which 
G. willemoesi was founded are very large, one measuring 136 mm., 
and the other being ‘*‘somewhat smaller;” that is to say, they were 
about double the size of G. zoéa. 

b. A large specimen (Station No. 2723) is about 105 mm. long, and 
has the antennal scale of G. willemoesi; another (Station No. 4306) 
is 88 mm. long, and has the antennal scale intermediate between G. 
zoéa and willemoesi; the spine is about as long as the lamellar portion 
on the left side and very slightly longer than the latter on the right 
side, and it has on the outer margin very indistinct indications of ser- 


rations, visible only under the microscope. The latter specimen is 
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also intermediate with regard to the characters 1,2, and 3. Younger 
individuals among the material examined by the writer possess invari- 
ably the antennal scale of G. zoéa, but it must be added that the ser- 
rations of the outer margin are very fine. I can not see them with 
the naked eye, and an ordinary magnifying lens scarcely shows traces 
of them, but stronger instruments reveal them distinctly as sharp points 
for quite a distance along the margin of the spine. 

c. Young specimens extracted from the marsupium of a typical 
G. willemoesi have an antennal scale, which, in shape, is that of 
(7. zoéa, the marginal spine being longer than the lamellar portion. 
However, I could not ascertain the presence of serrations on the 
margin. Under the microscope, there is a kind of undulation of the 
margin, but no sharp, spiniform teeth. But this is not astonishing, 
since it is in keeping with the fact, that the serrations or denticu- 
lations of rostrum and postero-dorsal spine are not present in these 
embryonic individuals, while they are well developed in young specimens 
after they have left the marsupium. 

d. Similar changes in the length of the spine of the antennal scale, 
due to age, have been found in another species, G. long/spina. 

Thus, I think, the assumption well supported, that the characters 
given for G. zoéa are only such as are due to the immaturity of the 
specimens, and that those assigned to G. wi//emoest belong to the older 
stages of the same species. The name of G. zoéa has the priority 
over G. willemoesi. 

G. sarsi.—For G. sars/, the following differences from G. :7//emoesi 
are given by Wood-Mason‘. 

1. The dorsal spine reaches to the posterior end of the third abdom- 


-inal segment. 


2. ‘*Extreme edge (of carapace) expanded at the postero-inferior 
angle into a conspicuous rectangular lamina, into which neither its 
lower lateral keel nor its raised rim enters.” 

3. Upper half of the posterior margin of the carapace on each side 
and the lateral edges of the dorsal spine are minutely denticulated. 

4. Five anterior abdominal segments with two subdorsal keels. 

5. The telson is tricarinate, having a fine median carina, and ** appears 
to be more produced at the tip than in any other species.” 

The following remarks are to be made: 

1. As I have already shown, the length of the dorsal spine can be 
disregarded; in the present case, the length agrees well with the size 
of Wood-Mason’s specimen; in the typical G. zoéa, not longer than 
70 mm., it reaches beyond the fourth abdominal segment or falls short 
of it; in G. sarsi (75 mm.) it reaches to the end of the third segment; 
in one of our specimens, 88 mm. long, it reaches to the middle of the 
third segment; in another, about 105 mm. long, to the middle of the 


@Ann. Nat. Hist. (6), VII, 1891, p. 187. 
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second; and in the type of &. wi//emoes?, 136 mm. long, slightly beyond 
the first segment. In the larva before leaving the marsupium, as has 
been said, it reaches to the middle of the telson, and thus the length of 
this spine entirely depends upon age. 

2. The second is the most important character of G. sarsi, and I 
find it in all the younger individuals at hand. The lower lateral keel, 
and also the marginal keel or rim, curve upward near the postero- 
inferior antle of the carapace; but the actual margin of the carapace 
extends behind the point, where the marginal rim begins to curve up, 
and runs for a short distance straight back; then it forms a right 
angle, extending toward the dorsal spine. Thus there is, behind the 
marginal rim, a ‘‘rectangular lamina” as described by Wood-Mason. 

Sars does not mention such astructure, neither in G. w7//emoes nor in 
G. zova, he only says that the lower lateral keel curves upward before 
reaching the postero-inferior corner, and that the latter, in G, widle- 
moesi, is evenly rounded off. He does not mention the fact, that the 
marginal rim curves upward before reaching the posterior margin, 
and that there isa ** lamina” behind the marginal rim. Such a lamina, 
however, is distinctly seen in Sars’s figures of G. wé/lemoesi and zoéa 
(Plate V, fig. 1, and Plate VI, fig. 6). This is the more important, and 
clearly establishes the presence of this lamina in Sars’s specimens, 
although he did not pay much attention to this feature, he gave a fair 
representation of it in the figures. The lamina, however, in both 
cases, is not rectangular, but evenly rounded off. 

Looking at the specimens at hand, I find that the largest, a typical 
willemoesi, represents this character as described and figured by Sars, 
only the lamina is somewhat wider than in his figure; but it is evenly 
rounded off. Exactly the same condition obtains in our second largest 
individual, 88 mm. long. From the Hawaiian Islands 1 have mentioned 
two specimens of (7. w///emoes?, which I identitied chiefly according to 
this character, which measure 73 and 52 mm. The largest individual 
observed by myself among the Hawaiian material, possessed a rectan- 
gular lamina, and consequently was recorded under G. sarsz. It 
measured 62 mm. The smallest measured 34 mm. 

Considering that Wood-Mason’s @. sars¢ was 75 mm. long, and that 
Sars’s specimens of (. zoéa, which have apparently a rounded lamina, 
were 70 mm. and less, the conclusion is reached that all specimens 
hitherto observed that are over 75 mm. long, have this character 
developed according to the wéllemoesé type; all specimens smaller than 
52 mm. have it corresponding to the sars type; specimens between 52 
and 75 mm. may possess either a rectangular or a rounded lamina. 

But it can not be said positively that this character is due only to 
age. It may be that the rectangular lamina becomes rounded with 
advancing age, and that this transition takes place at a different period 
in different individuals, in the average, when they are about half grown 
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(50 to 70 mm.). But I am not quite sure of it, and so I prefer, for 
the present, to regard G. sars/ as a variety of G. zofu (= willemoesi). 
It should be mentioned that Faxon“ thinks that @. sars/ is “‘a form 
probably not specifically distinct from (. wi//emoes/.” 

The young specimens extracted from the pouch of the old female 
show a distinct angle or point behind on each side of the carapace, 
but as the carapace is rather shapeless, being represented by a kind of a 
bag filled partly with oily or fatty substance (yolk), it is impossible to 
correlate these two small points with the infero-posterior corners of 
the carapace, although this correlation is very probable. 

3. [have shown that the denticulation of the posterior margin of 
the carapace and of the dorsal spine does not constitute a specific 
character. 

4. The subdorsal keels of the abdomen, mentioned by Wood-Mason, 
are present in all specimens at hand. They are formed by rather faint, 
blunt elevations, and I should not call them keels. They are easily 
overlooked, especially in poorly preserved material. 

5. A third, fine median keel of the telson is distinctly seen in Sars’s 
illustration of the telson of G. 1///emoesi (Plate V, fig. 6), and is present 
in all specimens examined by myself. On closer examination I find 
that this median keel is rather a fine double keel. 

Wood-Mason’s sentence that the telson ‘‘appears to be more pro- 
duced at the tip than in any other species” is, as I have already 
remarked in the report on the Hawaiian Schizopods, unintelligible to 
me. I donot see any difference from other species in the shape of the 


telson. 


Localities represe nted in the U. 8S. National Museum. 


FROM U. 8S. BUREAU OF FISHERIES STEAMER A//atross STATIONS. 
GNATHOPHAUSIA ZOEA, 


2723—1 female (gravid). Between Nantucket and Cape Charles, 1,685 
fathoms. 
4306—1 male. Off San Diego, California, 207-497 fathoms. 


GNATHOPHAUSIA ZOEA SARSI. 


2351—1 young. Between Havana and Yucatan; 426 fathoms. 
Pre riOUS Ve cords. 


Typical form, as G. zoéa: West of Azores, 1,000 fathoms (Sars); 
Tropical Atlantic, 1 47’ North, 24- 23’ West, 1,850 fathoms (Sars); 
off Brazil, T70 fathoms (Sars); Pacific, north of Kermadee Island, 600 
fathoms (Sars); off Galapagos Islands, 384 and 581 fathoms (Faxon): 


«Mem. Mus. Comp. Zcol., XVIII, 1895, p- PLD. 
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Bay of Biscay, 800-1,200 meters (A. Milne-Edwards and Caullery); 
west coast of Lreland, 382-600 fathoms (Holt and Tattersall); Azores, 
1,000 meters (Hansen); near Maldive Islands, 480 fathoms (Alcock and 
Anderson). Typical form, as G. willemoesi: Banda Sea, 1,425 fathoms 
(Sars); Gulf of Panama, 1,270 fathoms (Faxon); off Acapulco, 493-664 
fathoms (Faxon); Tres Marias Islands, 680 fathoms (Faxon); Hawaiian 
Islands, Molokai and Hawaii, 552-809 fathoms (Ortmann). 

(. zoéa sarsi: Bay of Bengal, 840 fathoms (Wood- Mason); Hawaiian 
Islands, vicinity of Kauai and Modu Manu, 293-800 fathoms (Ortmann). 


THE LARVAL FORM OF GNATHOPHAUSIA ZOEA. 


As previously mentioned, among the material is a large female of 
this species, representing Sars’s form G. w7l/emoes?, which has the mar- 
supial pouch fully developed and filled with larve. Since larval stages 
of this genus have never been described, indeed, since nothing is 
known about the development, with the exception that on account of 
the presence of a marsupial pouch and in analogy to Lophogaster it is 
presumed that the development of the young form probably reaches a 
very advanced stage before it leaves the mother, it is advisable to give 
here a more detailed account of these young specimens. 

The number of the young is 21, a remarkably small number, but 
agreeing well with what we know about the number of the progeny of 
deep-sea animals. They are all uniformly developed and represent a 
very advanced stage, in fact, they are no longer embryos, but have 
left the egg completely. Probably they were about ready to leave the 
pouch of the mother, as all parts of the body had attained, in a general 
way, the condition found in the free swimming form. 

Within the pouch the young Gnathophausie are so arranged that 
they lie firmly packed together, the head of each directed toward the 
posterior end and the sternum of the mother, and the tail toward the 
anterior end of the mother, each overlapping in part the individual in 
front of it. That is to say, the heads are directed toward the bases, 
the tails toward the tips of the marsupial lamelle. The dorsal face of 
the larve is concave, the ventral face convex, corresponding to the 
curvature of the lamell, since the back is turned toward the sternum 
of the mother, the ventral side toward the enveloping lamelle. 

In each of the young ones (see Plate II, fig. 27) the body is distinctly 
divided into an anterior (thoracic) and posterior part, which forms a 
distinctly and completely segmented abdomen. The carapace is rep- 
resented by a bag-like excrescence, which is provided with distinct 
and long rostral and postero-dorsal spines. It is filled with the rem- 
nant of the yolk. Its keels are very indistinct, but there is a small 
point posteriorly on each side, possibly representing the postero-infe- 
rior corners of the carapace. The dorsal spine is long and closely 
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appressed to the back of the abdomen, and reaches as far as the middle 
of the telson. The rostrum is very long, longer than the carapace. It 
is bent down and appressed toward the ventral side, and directed back- 
ward. Neither rostrum nor dorsal spine show any serrations. 

All appendages, except the eyes, are closely appressed to the ven- 
tral face of the body and are directed backward. In my figure they 
are not drawn in the natural position, but are slightly spread out and 
removed from the ventral side in order to show them more distinctly. 

The eyes are well developed and of yellowish color. All other 
appendages resemble more or less those of the adult form, with the 
general exception that the hairs and bristles are absent or less devel- 
oped and with the following special exceptions (compare Sars’s 
Plate VIII): 

The marginal spine of the antennal scale is longer than the laminar 
part and has no serrations on the outer margin. 

The second maxilla possesses an additional joint at the end of the 
distal portion of the endognath (called ** palp” by Sars, see his fig. 7° 
on Plate VIII). This joint is very small, only about one-fifth as long as 
the preceding joint (the terminal one in the adult) and less than half 
as wide. (In the adult it seems to be fused with the penultimate joint, 
as is indicated by the shape of this joint in Sars’s figure.) The *‘ pig- 
mented basal protuberance” (or luminous organ) is indicated in the 
larva. 

The maxilliped resembles Sars’s figure (Plate VIII, fig. 8) and also has 
no exopodite, as is characteristic of the second group of the genus 
(excepting (7. gracilis), but it is more slender, the third of the five 
free joints being not enlarged and about half as wide as in the adult 
G. longispina. 

The gills are vestigial and less complex than in the adults. 

The tip of the telson has not yet assumed the shape of the adult form 
(see Plate LI, tig. 24). It is not terminated by two strongly-curved 
spines forming an ‘‘ almost semilunar” projection, but is terminated 
by a cordiform or, rather, reniform plate, which carries on each side 
a larger and a smaller spine and is finely denticulate at the posterior 
border. The marginal spines of the telson are more uniform than in 
the adult form, only a few smaller spines being found between the 


larger ones, 

It appears that these larvee come very near to the adult form, only 
the carapace remaining what might be called ‘*embryonal” in shape. 
From the presence of a marsupial pouch it was to be expected that 
the young reach a high stage of development before being set free 
and dismissed from the mother’s protection. As it happens this has 
been fully confirmed by the present study, the young contained in 
the pouch of the mother having passed completely through all embry- 
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onal stages, and through almost all larval stages; they seem to be 
ready to leave the marsupium, for it is clear that they need only to 
stretch out their appendages in order to be able to use them for free 
swimming. 


11. GNATHOPHAUSIA SCAPULARIS, new species. 
Plate II, fig. 3a-3c. 


Type and cotype.—U. 5S. National Museum, 2 males, U. S. Bureau 
of Fisheries steamer Albatross, Station No. 2992, Revillagigedo Islands, 
Lower California; 460 fathoms. Cat. No. 32327. 

Near G@. zoéa, but easily recognized by the anterior constriction of 
the carapace and the greatly expanded branchiostegal lobes. 

Shape of body rather stout. Carapace covering almost completely 
the first abdominal segment. Postero-dorsal spine indistinctly denticu- 
late toward posterior margin of carapace, rather short, projecting to 
about the middle of the second abdominal segment. Rostrum short, 
much shorter than carapace, denticulate. Supraocular spines strong. 
Antennal spines small, but distinct. Branchiostegal spines wanting. 
All keels of carapace well developed. Median keel uninterrupted. 
Upper lateral keels strong, curved, including a lanceolate, almost plane 
upper face of the carapace, widest anteriorly. Anterior ends of upper 
lateral keels strongly curved downard. In front of the anterior ends 
of these keels the carapace is suddenly constricted and depressed, thus 
forming a very marked shoulder on each side. This constriction 
affects greatly the course of the lower lateral keels, which suddenly 
begin to converge at a point just above the branchiostegal lobes. 
Above this point and below the anterior end of the upper lateral keel 
there is an almost pit-like depression, which sends a slight groove 
upward, toward the median keel. For the rest, the lower lateral keel is 
similar to that of G. zoéa, curving up behind toward the postero- 
dorsal spine. It projects, however, in its whole length, considerably 
beyond the keel of the lower margin of the carapace. Thus the whole 
varapace becomes rather prismatic, almost hexangular, the upper face 
being flat, but interrupted by the dorsal keel, and the lower surface 
being wanting (between the two lower margins); compare the cross 
section of the carapace, Plate II, fig. 3c. 

Branchiostegal lobes rounded, vault-shaped, and greatly expanded, 
rendering the carapace at this point as wide as in the middle, in spite 
of the great constriction above the branchiostegal lobes. 

Abdomen very similar to that of G. zoéa, practically identical with it. 
Five auterior segments slightly keeled dorsally, with a small, posteri- 
orly projecting spine at the hind margin. On each side a blunt sub- 
dorsal keel. Epimera with the anterior lappet small and rounded or 
slightly angular; the posterior lappet produced into a sharp spine. 
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There is a small spine at the base of the basal joint of the pleopods (as 
in @. zoéa). Only one epimeral spine on each side of anterior section 
of sixth abdominal segment. 

All other parts are similar to the corresponding parts of (7. zoéa, 
but the antennal scale has the marginal spine considerably shorter than 
the terminal lobe, without serrations on the outer edge. 

This very remarkable species is so closely allied to G. zoéa that I 
should have taken the peculiar conformation of the carapace, caused by 
the constriction of its anterior part, for a monstrosity, were it not for 
the fact that two individuals are at hand. The comparatively short 
spine of the antennal scale possibly constitutes another specific char- 
acter; in specimens of (. zoéa of the same size it is longer than the 
terminal lobe. 

Both specimens are apparently males, since no traces of marsupial 
lamellx are visible, and the coxopodite of the last pair of thoracic legs 
has, posteriorly, a small tubercle, which undoubtedly represents the 
male orifice. 

Measurements of the types. —Total length of larger individual, 75mm. ; 
length from tip of rostrum to tip of posterior spine of carapace, 46 
mm. Total length of smaller individual, about 70 mm., but exact fig- 
ures can not be given, since the rostrum is broken off near the base. 


12. GNATHOPHAUSIA AFFINIS G. O. Sars. 


CGnathophausia affinis G. O. Sars, Forh. Selsk. Christiania, 1883, no. 7; Rep. 
Challenger, XIII, 1885, p. 41, pl. v, figs. 7-10. 

I have never seen this species. It is: very closely allied to @. zoéa, 
and differs only in the following points: 

1. Supraocular and antennal spines smaller, the latter almost obso- 
lete. Branchiostegal lobe slightly angular, but having no spine. 

2. Abdominal segments not keeled above, and possessing no dorsal 
projections or spines on the hind margin. 

3. Posterior lappet of the epimera of the five anterior abdominal 
segments rounded, not spiniform. 

Distribution: Only one specimen, a female, of this species is known 
up to the present time, the one taken by the Challenger in the tropi- 
cal Atlantic Ocean, midway between Africa and Brazil (latitude 1° 22’ 
north, longitude 23° 36’ west), in 1,500 fathoms. It measured 81 mm. 


13. GNATHOPHAUSIA ELEGANS G. O. Sars. 


Gnathophausia elegans G. O. Sars, Rep. Challenger, XIII, 1885, p. 42, pl. v1, 
figs. 1-5. 
Carapace with keels and spines of the type of the second group, but 
upper lateral keel absent. Lower lateral keel curving up behind and 
much farther distant from the marginal rim than in G. zoéa. Dorsal 
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keel continuous. Rostrum and dorsal spine comparatively long. 
Supraocular spine well developed. Antennal spine very small, almost 
obsolete. Branchiostegal lobe rounded or angular, but without spine. 
No postero-inferior spines. Marginal rim following closely the mar- 
gin and leaving no laminar expansion at the postero-inferior corner. 
Carapace not constricted in anterior part. 

Antennal scale of the type of the second group and very similar to 
that of the young G. zou; it is large, and the spine on the outer mar- 
gin is slightly longer than the laminar portion. The outer edge with 
very minute serrations in young specimens, smooth in older ones. 

Abdomen of the type of the second group, at least in the young, but 
the five anterior segments without median keel, although with short, 
flattened, spiniform projections at posterior dorsal margin. In older 
individuals these dorsal projections are wanting. Epimera of all 
abdominal segments similar to those of G@. zoéa. 

The young specimen at hand differs from Sars’s original description 
in the following particulars: 

1. The carapace completely covers the trunk. 

2. The rostrum and the postero-dorsal spine are longer. 

3. Branchiostegal lobe not rounded, but angular. 

4. Five anterior abdominal segments with flattened median posterior 
projection. 

5. Spine of antennal scale finely serrated on outer margin. 

The first, second, and fifth characters are of no consequence, since 
similar variations are found in other species, and are plainly due to 
state of preservation or to age. Our specimen is young, 48 mm. long, 
while Sars’s was 56 mm. ‘ 

The angular (triangular) shape of the branchiostegal lobe (third 
character) differs markedly from what is seen in Sars’s species, and 
the presence of flattened spines on the posterior margins of the abdom- 
inal segments (fourth character) might also be of importance. Since 
the present specimen is only the second individual of this species ever 
reported, | am not prepared to say whether these two characters are 
of specific or varietal value, or whether they simply constitute addi- 
tional variations of age. Further material is necessary to decide this 
question. 

Locality.—U. 5. Bureau of Fisheries steamer A/batross Station No. 
3697, 1 young; off Honshu Island, Japan; 265 to 120 fathoms. 

Previous record.—South of Fiji Islands, 610 fathoms (Sars). 
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Family EUCOPIID® G. O. Sars. 
14. EUCOPIA AUSTRALIS Dana. 


Eucopia australis Dana, U. 8. Expl. Exp. Crust., 1852, p. 609, pl. xu, fig. 10.— 
Hansen, Bull. Mus. Monaco, XLII, 1905, p. 6. 

The species of this genus have been largely confounded, as has been 
pointed out by Hansen. The following specimens all agree with £. aus- 
tralis Dana, as reidentified by that author. All my specimens are in 
poor state of preservation, but the eyes are present in all of them. 

The distribution of this form can not be made out satisfactorily 
until the older material has been reexamined. It is known from the 
Antarctic Ocean (Dana, Hansen), and the present localities are of 
interest, since they extend the range into the northern Pacific and 
tropical Atlantic oceans. 


Localities represented in the U. 8. National Museum. 


FROM U. 8. BUREAU OF FISHERIES STEAMER A/batross STATIONS. 

2751.—1 young. Lesser Antilles, latitude 16° 54’ north; longitude 
63° 12’ west; 687 fathoms. 

3308.—-6 specimens (3 female, 3 young). Bering Sea, latitude 56° 
12’ north; longitude 172° 07’ west; 1,625 fathoms. 

3604.—1 male. Bering Sea, latitude 54° 54’ north; longitude 168° 
59’ west; 1,401 fathoms. 

3696.—1 young. Off Honshu Island, Japan; 501 to 749 fathoms. 

3783.—1 female. Off Kamchatka; 1,567 fathoms. 

4397.—1 young. Off Santa Catalina Islands, California; 2,196 to 
2,228 fathoms. 

4403.—2 females, 1 young. Off San Clemente Island, California; 505 
to 599 fathoms. 


15. EUCOPIA UNGUICULATA Willemoes-Suhm. 


Eucopia unguiculata Hansen, Bull. Mus. Monaco, XLII, 1905, p. 3. 

A single individual, female, about 30 mm. long, belongs to this 
species. It is rather well preserved, and the characters pointed out 
by Hansen for this species are present. 

Locality.—The U.S. Bureau of Fisheries steamer Albatross Station 
No. 4383, 1 female. Off North Coronado Island, California; 287 to 
395 fathoms. 

Found previously in the Atlantic Ocean and East Indian Archipelago 
(Hansen). 
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EXPLANATION OF FIGURES. 
Puate I. 


Lophogaster spinosus, new species. Type from U. 8. Bureau of Fisheries 
steamer Albatross Station No. 2666. View from above, 2/1. 

The same. Lateral view of carapace, 2/1. 

Gnathophausia calcarata Sars. Epimeral plate of sixth abdominal segment 
of a specimen, 42 mm. long, from Station No. 3627, about 4/1. 

The same, of a specimen, 55 mm. long, from Station No. 2980, about 4/1. 


. The same, of a specimen, 68 mm. long, from Station No. 2929, about 4/1. 
2d. 


The same, of a specimen, 81 mm. long, from Station No. 2919, about 3/1. 
The same, of a specimen, 91 mm. long, from Station No. 4389, about 3/1. 


. The same, of a specimen, 115 mm. long, from Station No. 3670, about 3/1. 


Puiate II. 


Gnathophausia gigas Suhm. Epimeral plate of sixth abdominal segment of a 
specimen, 56 mm. long, from Station No. 3329, about 4/1. 

The same, of a specimen, about 90 mm. long, from Station No. 2741, 
about 3/1. 

Gnathophausia zoéa Suhm. Larva, extracted from marsupium of mother, from 
Station No. 2723. Side view, about 3/1. 

The same, end of telson, greatly enlarged. 

Gnathophausia scapularis, new species. Type, from Station No. 2992. 
Lateral view of body, natural size. 

The same. Upper view of carapace. 

The same. Diagrammatic cross section of carapace at the level of the line 
A-B in fig. 36. ‘ 
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SCHIZOPOD CRUSTACEANS. 


FOR EXPLANATION OF PLATE SEE PAGE 54, 
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SCHIZOPOD CRUSTACEANS. 


FOR EXPLANATION OF PLATE SEE PAGE 54, 
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MAMMALS COLLECTED BY DR. W. L. ABBOTT IN THE 
KARIMATA ISLANDS, DUTCH EAST INDIES. 


By Gerrit 8. MILierR, Jr., 


Assistant Curator, Division of Mammals. 


The Karimata Islands lie at the northern extremity of Karimata 
Strait, the wide, reef-beset passage separating the west coast of Borneo 
from the large island of Billiton. They are about 30 miles southwest 
of Pulo Maya, on the Bornean coast, and twice this distance northeast 
of Billiton. On both sides the surrounding water reaches a depth of 
about 20 fathoms. Karimata, the principal island of the group, 
is 10 miles across from northeast to southwest, and is nearly as 
broad along its north coast. In its interior the surface rises to 
3,500 feet, while a hill half this height occupies the southwestern 
region. Pulo Serutu is about a mile wide, and extends in an east 
and west direction about 7 miles. Though its eastern extremity is 
only + miles from the southwest point of Karimata, Serutu is sepa- 
rated from the larger island by a strait 22 fathoms deep. It is high, 
rocky, and densely forested, except in some places, where the surface 
is mostly bare or covered with scrub. In the interior the land reaches 
an elevation of 1,600 feet. In addition to these two principal islands 
there are half a dozen islets lying off the northwest extremity of Kari- 
mata. The group was visited by Dr. W. L. Abbott during August 16 
to September 5, 1904. His collection of mammals, made exclusively 
on Serutu (August 16 to 19) and Karimata (August 20 to September 
5), has been presented to the United States National Museum. It 
contains 17 species (12 from Karimata only, 3 from Serutu only, and 
2 from both islands), 9 of which are new. 


SYSTEMATIC LIST OF SPECIES. 
Family TRAGULID.®. 
TRAGULUS CARIMATA2, new species. 
Type.—Young adult female (skin and skull), No. 125062, United 


States National Museum. Collected at Telok Pai, Karimata Island, 
August 25, 1904, by Dr. W. L. Abbott. Original number, 3651. 
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Characters. Externally like Traqgulus kanehil. Skull slightly 
larger and broader than in the Sumatran animal and teeth noticeably 
heavier. 

Color.—The color so closely resembles that of the Sumatran 7ragu- 
lus kanchil that I can detect no constant differences between the two 
animals. Among the specimens of 7: carimatz, however, occur the 
individuals with the underparts most strongly suffused with buffy and 
with the most heavily marked nape stripe. 

Skull and teeth.—The skull does not diifer very noticeably from 
that of Zragulus kanchil, except that the specimens average somewhat 
larger and broader, as may be readily seen on comparing series. The 
differences in the size of the teeth of the two animals are shown in the 
following table: 


Measurements of Tragulus kanchil and Tragulus carimatex. 


Maxil- Trans- | Mandib- 








Name and locality. Cat. No. Sex. lary tooth eins — 
row. of m2, row. 
. ——$—$ —___—_____ 
TAPANULI BAY, SUMATRA. 
mm, mim, | mm, 

Tragulus kanchil 114119 31.8 6.4 36.0 
Do * 114120 33.0 6.6 37.0 
Do 114126 31.4 6.2 35.6 
Do 114127 33.0 6.2 36.6 
Do 114121 32.0 6.0 34.6 
Do 114122 33.4 6.0 36. 2 
Do 114123 31.0 6.0 35.0 
Do 114124 33.8 6.2 37.4 
Do 114125 32.0 5.8 36.0 

KARIMATA ISLAND. 

RVC CUPIIIINE 6 ooo iki sco ccwsascascccs 125054 35.0 6.6 39.6 
EER PELE oe 125066 35.6 | 6.4 39.0 
bitishathébéataagiedertabaseoue enn 125009 34.8 6.0 38.0 
DRS ccabeeRnS Raed bends tous tie ods aie 125055 Female adult..... 35.0 7.0 39.0 
i nadetakeRakskwheewateucane mee an 125056 |..... AT Re 36.8 6.8 39.4 
TD sh clets hush pada tak ncaw eee Nalesieeee @ 125062 36.0 7.0 40.0 
DNs ccackndwashnne eee ee hesaaalne cae 125063 34.0 6.6 38.0 
bidhehiabutecasiamaeghunnvekenhabica 125065 35.0 6.8 39.0 

a Type. 


Measurements.--For external measurements see table. Skull of 
type: Greatest length, 101.6 mm. (94.6)°; condylobasal length, 95.6 
(88); basal length, 88.6 (82); palatal length, 62.6 (56.8); diastema, 11 
(10.4); length of nasals, 28.4 (27.8); greatest breadth of both nasals 
together, 14.4 (12); zygomatic breadth, 42.4 (41.8); least interorbital 
breadth, 26.8 (27.6); mandible, 78 (73). 

Specimens examined,—Sixteen, all from the type locality. 





«The specimens measured are all adults, with teeth not much worn. 
> Measurements in parentheses are are those of an adult female Tragulus kanchil 
(No. 114421) from Tapanuli Bay, Sumatra. 
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Meastireme nts of Tragulus carimate, 


Head Tail Hind Hind foot 
Name and locality Cat. No Sex. and = ene without Weight. 

body. vertebrie. foot. hoofs. 
KARIMATA ISLAND, 

mm mm, mim. mm, ko. 

Tragulus carimat# ......... 125054 Male ....... 475 75 125 lll oe 
ON  dckusadenescsesekned 125060 ..... 147 65 118 104 1.8 
i Gbomiabatdhenmeen : 125061 |..... do. i 167 60 123 111 oa 
accsksceisamanacmeeke 125066 ..... do. 158 70 118 108 2.0 
plicit danetaanenes er eee {4 70 122 liz 2.2 
SD atin ya kek awakd eam 125068 |..... do 150 70 120 108 2.0 
iadckadsevecedsxekads 125069 |..... Mi kedic 450 & 122 112 2.3 
Dcctetscnedsexcecedne: 120055 Female..... 495 75 | 128 117 2.6 
erctckpsuneiananen ae 126056 ..... Waseuas 195 85 126 | 117 2.3 
Se shinee Sc ott Cire 125067 |..... aces 480 70 | 123 Be tease a 
iivutbapemasstenuasaca 125058 |..... do. ; 170 65 | 116 108 inte 
ce cKnsastsudsancaveess 125059 |..... itseuss 450 70 120 107 |.... 
as onks tcanmamune sss @ 125062 |..... BO cacas 4185 75 130 | 119 2.5 
iis cconcatencdnnas 125063 |..... GP auens 455 75 120 106 2.3 
irrisenkabiacsesessas 125064 |..... do. 163 70 117 108 2.3 
Diiwiasiwicieatadtankaw 125065 |..... PE inaes 155 65 123 110 2.0 
| 
aType. 


Family SCIURID.®. 
SCIURUS CARIMAT#, new species. 


Type.—Adult male (skin and skull) No. 125076 United States 
National Museum. Collected at Telok Pai, Karimata Island, August 
27, 1904, by Dr. W. L. Abbott. Original number, 3662. 

Characters.—A member of the Se¢urus prevostid group resembling 
Sciurus mimellus of the Tambelan Islands, but with size not as much 
reduced, and with tail distinctly shortened. 

Color.—Upper parts from muzzle to and including entire tail clear 
black. Cheeks and sides of neck a grizzled slaty gray, dark enough 
to threw into slight relief the whitish patch at base of whiskers and 
the speck on check. Lateral stripe buffy white, passing abruptly into 
light orange-buff, slightly grizzled with gray on shoulder. Dark 
lateral stripe black, not very well defined. Under parts, feet, inner 
surface of hind leg, and entire fore leg orange-rufous, fading into 
orange-buff on upper arm. 

Skull and teeth.—The skull and teeth resemble those of Sciurus 
mimellus, butare appreciably larger. The rostral portion of the skull 
in particular is much broadened. 

Measurements.—For external measurements see table, page 58. 
Skull of type: Upper length, 53 mm.; condylobasilar length, 46; basi- 
lar length, 43; palatilar length, 22; diastema, 12.2; zygomatic breadth, 
32.8; interorbital constriction, 21; breadth of brain case above roots of 
zygomata, 22.8; mandible, 34; maxillary tooth row (alveoli), 9.8; man- 
dibular tooth row (alveoli), 9.4. 

Specimens examined.—Thirteen, all from Karimata Island. 

Remarks.—This is a well characterized local species. In color it 
closely resembles Sciurus bangkanus, but in size it more nearly agrees 
with the geographically more distant 8. mimedlus. 
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SCIURUS SERUTUS, new species. 


Type.—Adult male (skin and skull) No. 125025, United States 
National Museum. Collected on Pulo Serutu, Karimata Islands, 
August 17, 1904, by Dr. W. L. Abbott. Original number, 3584. 

Characters.—A member of the Sciurus vittatus group, closely 
resembling the small Se/wrvs aoris in color, but size about as usual in 
the larger species. 

Color.—The color so closely resembles that of Sedurus aoris“ as to 
require no very detailed description. The upper parts are the same 
coarse grizzle of black and pale buff. The under parts are, however, 
somewhat brighter than in the related species, deepening to orange- 
buff posteriorly; cheeks rather strongly suffused with buff; lateral 
stripes rather short and wide, the dark stripe slightly washed with 
color of belly. 

Skull and teeth.—The skull resembles that of Scturus vittatus, but is 
rather longer and narrower. Teeth not as large as in the Sumatran 
animal. 

Measurements.—For external measurements see table, page 58. Skull 
of type: Upper length, 48.8; condylobasilar length, 42.6; basilar length, 
39; palatilar length, 21; diastema, 11; zygomatic breadth, 28; inter- 
orbital constriction, 16.8; breadth of brain case above roots of zygo- 
mata, 21; mandible, 31; maxillary tooth row (alveoli), 9; mandibular 
tooth row (alveoli), 8. 

Spe cimens examined. —One, the type. 


Measurements of Sciurus carimatsx and Sciurus serutus. 





N >and loeali C N aw Total — Tail Hind Tan 
Name and locality. at oO. sex. length. a verte- foot. without 

ody. bre. . 

F claws. 

KARIMATA ISLAND, 

mm, mm. mm. mm, mm, 
Sciurus carimat# .........- 125,070 | Male........ 435 5 210 52.6 19.0 
Do ) ee 32 212 52.0 48.0 
ee Re baie NM vencccs 145 205 55.0 50.0 
RD. ccnaced casccus nal EEO boca Bscccsnc 428 185 52.0 47.0 
ee ee RTE |sen eM evesuse 431 195 53.0 18.6 
| ee See taan cass ssca 450 213 55.0 2.0 
RS CPE age her ee PC Dee ticactls<senes 460 225 52.0 49.0 
oes os oe ee BE SEO beac ceweduc 160 215 55.4 51.4 
Ee ee 125,071 | Female..... 440 200 51.0 47.0 
Do. ws odie ey saae SER tadassstaca 135 205 53.0 19.0 
Re can kaa eres eas 4 ee ee 125 195 41.0 17.0 
band iapevssackiswauah = GU ee eer 167 225 4.0 0.0 
acs bo ws meken baac SE REE bicdcD secede 435 205 53.0 19.0 
Gitte pase ee fee eee 418 170 58.4 19.4 

PULO SERUTI 

Sciurwse SCrvulus. .........cee a 125,025 Male adult. .| 345 215 130 17.0 44.0 


| 


aType. 


« Miller, Smithsonian Miscell. Coll., XLV, p. 10, November 6, 1903. 
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Family MURID.%®. 
MUS NEGLECTUS Jentink? 

Four skins from Pulo Serutu and three from Karimata represent a 
species closely resembling the Bornean Mus neglectus Jentink. With- 
out material for direct comparison it is impossible to identify the Kari- 
mata form. For measurements, see table, page 60. 

MUS SERUTUS, new species. 

Type.—Adult male (skin and skull) No. 125032, United States 
National Museum. 

Collected on Pulu Serutu, Karimata Islands, August 17, 1904, by 
Dr. W. L. Abbott. Original number, 3590. 

Characters.—A large, dark form of the Mus sur/fer group resem- 
bling JZ. Uéngensis, but color darker and skull with less broadened 
rostrum; size greater and color not as dark as in Mus pagens/s. 

Color.—Ground color dull tawny, darkening slightly on hind legs, 
and fading on front legs nearly to ochraceous-buff. On back and sides 
this is nearly concealed by the bristles, which are dark brown at 
tip, ecru-drab through the greater part of their length. Nape, crown, 
and face tawny washed with dark brown. Cheeks ochraceous buff. 
Feet dull white, with no trace of the dark clouding present in Mus 
pagensis, Under parts pale cream-buff. Tail sharply bicolor, dark 
brown above, whitish below, and at tip. 

Skull and teeth.—The skull differs from that of Mis //ngensis in the 
distinctly less broadened rostrum, in this respect resembling the skull 
of Mus surifer. Otherwise neither it nor the teeth show any special 
peculiarities. 

Measurements..—For external measurements see table, page 60, 
Skull of type: Upper length, 49 mm.; condylobasilar length, 41; 
basilar length, 38; palatilar length, 19.8; diastema, 12.6; breadth of 
rostrum midway between base of zygoma and tip of nasals, 7.2;¢ 
interorbital constriction, 7.6; breadth of braincase above roots of 
zygomata, 18; mandible, 26.6; maxillary tooth row (alveoli), 7.6; man- 
dibular tooth row (alveoli), 7. 

Specimens examined.—Twelve, all from Pulo Serutu. 

Remarks.—Although in a general way resembling the two other 
dark members of the group, this species is readily distinguishable 
from Mus lingensis by its slender rostrum and from Mus pagensis by 
its less darkened color and its clear white feet. In two of the skins 
there is a complete collar of dull ochraceous buff, and in three others 
there is some indication of a similar band. 

MUS CARIMATZ, new species. 

Type. —Adult male (skinand skull), No. 125079, United States National 
Museum. Collected at Telok Pai, Karimata Island, August 20, 1904, by 
Dr. W. L. Abbott. Original number, 3612. 

“In two skulls of Mus lingensis, female, No. 113040, with basilar length 37 mm., 


and male, No. 113048, with basilar length 38 mm., their breadth is 8 mm. and 8.4 
mm., respectively. 
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Characters.—A small bright-colored member of the Jus surifer 
group,readily distinguishable from Jus serutus, but somewhat closely 
resembling Jus surifer of the Malay Peninsula. From this it differs 
in smaller size, relatively larger teeth, and shorter, wider incisive fora- 
mina, 

Color.—Ground color, between ochraceous and ochraceous-buff, 
becoming somewhat lighter on cheeks and front legs, slightly darker 
on hind legs. Back somewhat clouded by the blackish tips of the 
bristles, but sides almost clear. Under parts and feet buffy white. An 
ochraceous buff collar in the type, and two other skins. . 

Skull and teeth.—The skulland teeth resemble those of Mus surifer, 
but the average size of the skull is less and that of the teeth greater. 

Measurements.—¥For external measurements see table, page 60. 
Skull of type: Upper length, 43.6 mm.; condylobasilar length, 37; 
basilar length, 34; palatilar length, 17.8; diastema, 12; breadth of 
rostrum midway between zygoma and tip of nasals, 7; interorbital 
constriction, 7; breadth of braincase above roots of zygomata, 16; 
mandible, 24.4; maxillary tooth row (alveoli), 6.8; mandibular tooth 
row (alveoli), 6.2. 

Specimens examined.—Eleven, all from Karimata Island. 

Remarks.—Though strikingly different from its geographically 
nearest ally, J/us serutus, this species rather closely resembles the 
mainland member of the group. 


Measurements of Mus from the Karimata Islands. 





| Total Head | gai nina | foot 
z She ‘ : | —— ota all ver- ine 00) 
Name and locality. Cat. No. Sex. length. = tebre. | foot. without 
ody. a 
¢ claws. 
| = ail an 
KARIMATA ISLAND. 
mm, mm. mm. mm, mm. 
Mus neglectus? ........... 125114 | Male ......... 367 186 181 38 36.0 
Pitvatctashepessknkese 125115 | Female....... 379 184 195 37 35.0 
PULO SERUTU. = 
Mus sp. near ratius ...... 12026 | Female....... 3a4 198 186 39 36.8 
Do fe aa 398 198 200 40 37.8 
Do 125028 | Female... 391 190 201 38 . 8.8 
Do 125029 |...do.... 395 190 205 38 35.4 
Mus serutus 125030 | Male .. sitata 432 231 201 46 43.6 
Do Oe ee 404 217 187 16 43.4 
Do 125039 |...do.. 377 198 179 45 42.4 
Do 125042 |...do... 420 225 195 47 39.0 
Do sini on 395 211 184 44 40.0 
Do Female ey 419 222 197 45 42.4 
Do etna 388 | 209 179 43 40.0 
Do WPA sendetuhe | 403 217 | 186 45 42.4 
Do eee 394 213 181 43 40.4 






Mus carimata ............ a 125079 | Male ......... 382 201 181 41 39.0 
Pititnde ee ankenouete SE ict éodesesees 380 197 183 43 40.2 
ee eee oe eae 385 201 184 43 40.0 
See minanenied 12 Pre 382 211 171 43 40.4 
Ph ccnwhosbayianiicuss 2 i cikdnoucee 391 202 189 44 41.6 
PP Sdieuntacsnsonneeen Female....... 418 227 191 il 38.6 
aie ieee ak ccalted Female, young 358 191 DN ti cdanahebubinnsmokoun 
SRnchiehchwedtartenate Female....... 370 196 Be Riaudcsantalccens Keada 
DW iiens rinse cones anne a ee eee b 302 198 6104 40 37.6 


aType. b Tail imperfect. 
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Family VIVERRID®. 
VIVERRA TANGALUNGA Gray. 


Three specimens from Karimata Island. They are not as dark as 
usual. Thetwo adults measure as follows: Adult female, No. 125095, 
total length 935 mm.; head and body 610; tail 325; hind foot 108; 
weight 3.17 kg. Adult female, No. 125118, tail 350 mm.; hind foot 
105; weight 3.63 kg. The second specimen has two well-developed 
mamme, both ventral. 


Family TUPAIID&®. 
TUPAIA CARIMAT 2, new species 


Type.—Adult male (skin and skull), No. 125123, United States 
National Museum. Collected on Karimata Island, September 2, 1904, 
by Dr. W. L. Abbott. Original number, 3716. 

Characters.—Like Tupaia chrysomalla of the Anambas Islands, but 
general size less, skull shorter and relatively broader, and teeth 
much smaller. 

Color.—The color throughout agrees with that of Zupaia chrysomal- 
la,¢ though the back averages slightly darker and the ferruginous is 
perhaps faintly less bright. 

Skull and teeth.—The skull is noticeably smaller than in 7upata 
chrysomalla, that of full-grown males being exceeded by that of 
females of the related species. The rostrum is considerably short- 
ened, giving an outline much like that in Zupata malaccana. Teeth 
like those of Zupaia chrysomalla, except that they are smaller through 
out, a difference particularly noticeable in the first and second upper 
molars. 

Measurements.—Skull of type: Greatest length, 46 mm. (51)’, con- 
dylobasal length, 42.2 (47.2); basal length, 39 (44.6); palatal length, 
23.4 (27.2); least distance from orbit to tip of premaxillary, 18.8 (23); 
least distance from orbit to posterior point of occiput, 21 (21); dias- 
tema, 3.4 (4.4); width of rostrum at middle of diastema, 6.8 (6.4); 
width of palate including m*, 15 (15.8); zygomatic breadth, 24.6 (24.8); 
interorbital constriction, 13.2 (13.8); breadth of braincase, 18.8 (18.4); 
mandible, 31 (34.4); maxillary toothrow, exclusive of incisors, 20.2 
(24); mandibular toothrow, exclusive of incisors, 16.8 (19.6). 

«Miller, Proc. Washington Acad. Sci., II, pp. 232-233, August 20, 1900. 

» Measurements in parenthesis are those of an adult male Tupaia chrysomalla from 
Pulo Jimaja, Anambas Islands (No. 101,743). 
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E-rternal measurements of Tupaia carimate. 


Head Hind 
ali . Sis Total aaa Tail ver Hind foot 
Locality. Cat. No. _ length. and tebra. foot. without 
body. 
¢ claws. 
mm. mm. mm, min, mm. 
Kurimata Island: Telok 125120 Female adult... 320 175 145 40 37.0 
Edar. 
ee 125121 |..... Oe edeccwcue 320 175 145 43 40.0 
rr 125122 ott abenscede odds haunnelecakemeneetnevexbouss 40 37.0 
Db wisesdhansnw ae smacs a@125123 | Male adult .... 323 176 147 10 37.0 
Karimata Island: Telok 125096 |..... sictense 320 170 150 42 39.4 
Pai. 
PO ecass oneecweks 125097 Female adult.. 305 165 140 10 37.4 


aType. 
Family COLUGID.¥.¢ 
CYNOCEPHALUS,“ species. 


A young female flying lemur was taken at Telok Edar, Karimata 
Island, September 3, 1904. While it evidently represents a small form 
it is too immature to be positively identified. 


Family VESPERTILIONID.XE. 
PIPISTRELLUS, species. 


A single damaged immature specimen (female, No. 125156, U.S.N.M.) 
taken at Telok Edar, Karimata Island, September 2, 1904, Lam unable to 
determine satisfactorily. Its measurements are: Total length, 77 mm. ; 
tail, 33; tibia, 12; foot, 66; forearm, 30.8; thumb, 5.4; second finger, 
26; third finger, 57; fourth finger, 47; fifth finger, 42; ear from 
meatus, 12.4; ear from crown, 9; width of ear, 7.4. 


MYOTIS CARIMATZ, new species. 


Type.—Adult female (in alcohol), No. 125154, United States National 
Museum. Collected at Telok Edar, Karimata Island, August 28, 1904, 
by Dr. W. L. Abbott. Original number, 3673. 

Characters.—Like Myotis megalopus (Dobson), but larger and with 
heavier teeth. 

Ears, membranes, etc.—The general external characters of the species 
appear to agree exactly with those of Myotis megalopus as described 
by Dobson and Blanford. They are also in all respects as in a speci- 
men (adult male, No. 112606) collected by Doctor Abbott on the Sem- 
brong River, Johore, July 4, 1901. 

Color.—After sixteen months immersion in alcohol the fur of the 
back is a light broccoli-brown with faint grayish reflections, the hairs 
almost slate black through a little more than basal half. Underparts 
grayish white tinged with cream-buff on throat, thighs, and base of 
tail. Chin, blackish. Membranes and ears uniform dark brown. 


«See Mill_r, Proc. Biol. Soc. Washington, XIX, p. 41, Feb. 26, 1906. 
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Skull and teeth.—The skull and teeth agree with those of the speci- 
men of Myotis megalopus from Johore except for the slightly greater 
size of the former and the distinctly increased robustness of the latter. 

| Anterior and posterior premolars practically in contact, the second 

| crowded inward from the toothrow and quite invisible from oute1 
can side. Third upper molar with well-developed metacone and third 
commissure. Middle lower premolar with area of cross section only 
about one-third that of first or third. 

Measurements.—For external measurements see table, page 64. 
Skull of type: Greatest length, 15.8 mm.; upper length, 13.6; condylo- 
basilar length, 14; basal length, 11; palatal length, 6; zygomatic 
breadth, 10; interorbital constriction, 4; breadth of braincase, 7.8; 
mandible, 11.4; maxillary toothrow, exclusive of incisors, 5.8; man- 
| dibular toothrow, exclusive of incisors, 6.2. 

Specimens examined.—Two, both from the type locality. 


Family EMBALLONURID®. 
EMBALLONURA ANAMBENSIS Miller. 


1900. Emballonura anambensis MILLER, Proc. Washington Acad. Sci., II, p. 236. 
August 20, 1900 (Anambas Islands). 

Twenty-six specimens (one skin) were taken at Telok Edar, Kari- 
mata Island, August 27 to September 4, 1904. They are readily dis- 
tinguishable from Eimballonura peninsularis by the more slender form 
of the braincase, and from £. monticola by their larger size, but I am 
unable to find any tangible character to separate them from the species 
occurring in the Anambas and Natunas. For measurements see table, 
page 64. ° 


Family MEGADERMID. 
MEGADERMA CARIMATZ2&, new species. 


Type.—Adult female (in alcohol), No. 125185, United States National 
Museum. Collected at Tanjong Karimata Tua, Karimata Island, 
August 31, 1904, by Dr. W. L. Abbott. Original number, 3709. 

Characters. —Not as large as Megaderma spasma from the Malay 


Peninsula, but ear distinctly longer, so that its height above crown is 
| noticeably more than half length of forearm. 
Ears, membranes, ete.—As in Ma gade rma spasma. 
Color.—The color does not differ appreciably from that of JJega- 
derma spasma. In two skins (male, No. 125126, and female, No. 
125127) it is a uniform gray throughout, about the gray No. 6 of 
: Ridgway on upper parts, slightly less dark below, the hairs every- 
; where inconspicuously tipped with ecru-drab. 


Skull and teeth.—The skull and teeth show no peculiarities except 
that they are perceptibly smaller than in the related species. 
Measurements.—For measurement see table, page 64. 
Proc. N. M. vol. xxxi—06——5 
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Specimens examined.—Thirty-one (two skins), all from the type 
locality. 

Remarks.—This is a well marked local form, easily recognizable by 
its reduced general size and lengthened ears. This is best illustrated 
by the ratio of height of ear above crown to forearm; 47+ in 7 main- 
land specimens of Jegaderma spasma, 58+ in 10 of ML. carimate. 


Family RHINOLOPHID. 
RHINOLOPHUS BORNEENSIS SPADIX (Miller). 


1901. Rhinolophus spadix Mituer, Proc. Washington Acad. Sci., III, p. 136. 
March 26, 1901 (South Natunas). 

1905. Rhinolophus borneensis spadix ANDERSEN, Proc. Zool. Soc., London, 1905, 
II, p. 87. October 17, 1905 (Karimata and Pulo Serutu). 

Three specimens from Pulo Serutu and two from Karimata Island 
have been identified as above by Mr. Knud Andersen. 

HIPPOSIDEROS LARVATUS (Horsfield). 

Six specimens of a bat provisionally identified as //ipposideros lar- 
watus by Mr. Knud Andersen“ were taken on Pulo Serutu. An adult 
male (No. 125049) measures, total length, 99 mm.; head and body, 68; 
tail, 31; tibia, 21; foot, 9; forearm, 54.8; thumb, 9.2; second finger, 
44; third finger, 80; fourth finger, 62; ear from meatus, 23.4; ear 


from crown, 18; width of ear, 19.2. 


Measurements of bats from the Karimata Islands and Malay Peninsula. 


Name and locality. |Cat.No. Sex. 


nd finger. 


| Tibia. 

Forearm. 

Thumb. 
Third finger. 
Fourth finger. 
Fifth finger. 

| Ear from meatus. 
Ear from crown. 

| Width of ear. 

| Spread of ears. 


KARIMATA ISLAND, 
mmimmnmm mn mmmmmm mm mmmm mm mm min mm 
Myotis carimatx ....... 125153 Female. 44.038. 4 16.0 10.037.2 8.838.0 69 5943.015.012.010.0.... 
Do .. ‘ ....do ... 48.040.0 16.8 10.4 38.6 9.041.0 73 6055.016.012.410.4 .... 
Emballonura anamben- | | 


a 


50 43.013.011.0 9.22... 
5147.0 13.411.4 10.2 

47 43.0 13.8 10.6 10.6... 
50 47.0 14.212.010.0 2... 
51 47.013. 010.4)... 
49 46.0 12.8 11.410. 

4 36. 49 46.0 14. -410. 

436. 52 48. -612.810.4.... 
039. 5 BB HO. -012.0) 9.6 

0 37. ‘ 5.812.811. 

050. 8 83. 0 39. 0 33. 4.27. 

0,52. Bi , . 033. 0.27. 


Male.... 44.4)14.017.0, 8.045. 
2 |....d0 ... 43. 6/13. 4/16. 4) 6. 6/45. 
....do... 47.010.615. 4) 6.644. 
..--d0 ... 45.0/13.017.0) 7.4 46. 
..--40 .../44. 0)14., 0/16. . 644. 
Female. 46. 0/13. 8 17. . 2/44. 
....do ... 44.013. 0:16. . 645. 
----0.../45. 0/15. 0)17. 2) 7.0145. 
...-d0... 46.013. 4 18. . 046. 
251; eS ee 0 16, 
Megade -- 125165 | Male.... 69.0) 2.032. 
Do soectiacalee s<ctee 
Do 125169 |....do ....66 ‘ -048. 0 / . 0 32. 4 26. 
Do a 125170 |....do...6 ; 3.844 9 2 75. .0 34.0 26.061. 
Do ‘uate scot . .056.0 14.8 51. : 77 80. . 031. 6/26. 0 61. 
Do 2517 Female. 63. -8 13. 858.016. 2 49. 5 8 . 038.031. 4 26. C 62. 
Do 25179 |....do...'67.0).. ; . 654.4 14. 2 48. 78 83. 039. 031. 6 26. 4 62. 
Do.... 25183 ....do0.../72.6).. 2. 0:16. 0.56.0 17. 0 48. 3 7985.0 39.4 33. 627.064. 
PP csoesse 2Alsda ....do ... 63.0)..../32.017.0)55.017.4 51. 3 81 M4. . 435.027. 065. 
....d0 ... 67.0) 4.033. 4 16. 4.58.6 18,051. 81 83. 0 42. 4 35. 0 29. 0 66. 
aType. 
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6 36.6 
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437. 
0 36. 
035. 
6 36. 
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“Under date of January 17, 1906, Mr. Andersen writes: ‘‘I do not think I shall 
have to separate these from Hipposideros larvatus.”’ 
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Measurements of bats from the Karimata Islands and Malay Peninsula—Continued. 


a 


Name and locality. Cat.No.| Sex. 


| 
| 


Ear from meatus. 
Ear from crown, 


Head and body. 
Forearm. 
Thumb. 
Second finger. 
Width of ear 
Spread of ears. 


| 
| 
| 
| 


| Fourth finger. 


JIHORE: TANJONG 
SIKAKAP, 

mmmmmmmmmmmmmmm mm mmmm mm mm 

Female. 61. }.059.017.053.0 } 29.0 24.05 

eet 7.661.018. 856.0 j i 29.0 24.05 

2739 ....do... 66.0, 1.435.015.060.017.453.0 11: 7.0 56. 0 27.0 24.05 

112740 |....do... 66.6 .... 32.015. 057.018.653.0 109 8589.036.027.4 24.05 

112741 ....do... 66.0 .... 35.016. 059.0 16. 452.0 83 86. 035. 0 28. 0 26. 05 

112742 --- 61.4 .... 32.015. 459. 0 16. 455.0 2) 82.89. 035.4 28.025.0 

112743. 72. 057.018.055.0 113, 8387.037.029.025.0! 


| . 
MACACA FASCICULARIS (Raffles). 


Two specimens (male, No. 125101, and male, No. 125102) were taken 
at Telok Pai, Karimata Island. They appear to represent a small form 
with color not as bright as in the Sumatran animal, but the material is 
not sufticient to show their status satisfactorily. ; 


PRESBYTIS CARIMAT2Z, new species. 


Type.—Adult female (skin and skull), No. 125158, United States 
National Museum. Collected at Telok Edar, Karimata Island, August 
21, 1904, by Dr. W. L. Abbott. Original number, 3627. 

Characters.—Similar to Presbytis rubicundus, but color lighter and 
brighter. Skull and teeth like those of the Bornean species, except 
that the pterygoid fossa is not as deep and the mandible is more robust. 

Color.—Type: General color throughout a red, intermediate between 
the hazel and rufous of Ridgway (though somewhat nearer the former), 
fading almost to tawny on crown and on inner surface of legs, darken- 
ing slightly on outer surface of legs, and becoming nearly chestnut on 
hands and feet. Tail concolor with back. Under parts faintly lighter. 
Some of fhe other skins are not as bright, but none closely approaches 
the dull hazel of Preshytis rubicunda. 

Skull and teeth.—In general the skull and teeth are as in the Bornean 
species, but the mandible is more heavily built, particularly behind 
the toothrows, its articular condyle is broader and more squarish in 
outline, and the pterygoid fossx are broader and not as deep. In Pres- 
bytis rubicunda these cavities extend noticeably below level of basis- 
phenoid (skull held upside down), while in the Karimatan animal they 
terminate more nearly opposite its surface. 

Measurements.—For external measurements see table. Skull of 
type: Greatest length, 95 mm.; condylobasilar length, 69; basilar 
length, 62.4; palatilar length, 25; zygomatic breadth, 72; constriction 
behind orbits, 43.6; interorbital breadth, 8; breadth of braincase, 56; 
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mandible, 68; maxillary toothrow, exclusive of incisors, 


dibular toothrow, exclusive of incisors, 34.4 
Specimens examined,—Seven, all from Karimata Island. 





Measurements Presbytis carimatie and Macaca fascicularis. 


Name and locality. 


KARIMATA ISLAND, 


Presbytis carimatx................ 


Do 


Do 


Cat. No. 





125159 
125101 
125102 


Sex. 


body. 

mm. 
BG sindaesi's | 520 
Female....... 525 
heen ee 460 
pbnae iss sanen 535 
a lucie sn 530 
GR cundesan 505 
stent Pi vccucned 528 
ee 460 
wend OD sikcuxens 460 


b Tail imperfect. 


Head and Tail ver- | 
tebrea. 


mm, 
670 
6590 | 
700 
715 
710 | 
730 | 
745 | 
655 


630 


Hind 
foot. 


mm, 
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NOTES ON A COLLECTION OF FISHES FROM ARGENTINA, 
SOUTH AMERICA, WITH DESCRIPTIONS OF THREE NEW 
SPECIES. 


By Barton WARREN EVERMANN 
and 
WiiuiAm Converse KENDALL, 


Of the U. S. Bureau of Fisheries. 


This paper is based on a collection of fishes made in Argentina by 
Mr. John W. Titcomb,‘ in 1903 and 1904, while engaged in inaugu- 
rating fish-cultural operations for the Argentine Government. The 
collection contains 52 species, of which about half are from fresh 
water. The marine species are from Mar del Plata or the market at 
Buenos Aires. The latter are mostly from Uruguayan fisheries. The 
freshwater species are from Rio Primero in the Province of Cordoba, 
and from the headwaters of the Rio Negro, chiefly Lakes Nahuel 
Huapi and Traful and tributary or neighboring waters. Unfortunately 
when received some of the labels had become partly effaced, making 
some of the localities uncertain. 

Mr. Titcomb has kindly furnished us the following interesting infor- 
mation regarding the lakes and streams of Argentina: 

In general, leaving out the larger rivers, the fresh waters of Argentina may be 
divided into three classes: 

First, the cold clear waters of the Cordilleras and rivers having their sources in the 
Andes from the Limay south. 

Second, clear-water streams constantly flowing and not having an excessively high 
temperature in summer; clear-water ponds supplied with water from such streams 
and having a constant inflow and outflow. The streams flowing south from the 
Sierras in the Province of Buenos Aires are examples of the streams above described, 
and in the same region Lago de Bravo and Lago de los Padres are examples of the 
ponds coming under this head. In the northern provinces the Rio Primero and the 
Dique San Roque belong to the same class of waters. All of them are practically 
unproductive, containing only small fishes. 

Third, streams which are sluggish and more or less muddy, and which have an 
excessively high temperature in summer; ponds and lakes which are natural basins 





“See Boletin del Minesterio de Agricultura, No. 3, I, May, 1904, pp. 253-278. 
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for catching surface water, which never go dry, and which have no regular supply or 
discharge of water. Lake Nahuel Huapi is the largest of a chain of lakes in the 
Andes Mountains, which may be called the sources of the Rio Limay. These are 
found in latitude 383° to 413° south. Lake Nahuel Huapi is almost on the Chilean 
border, the dividing line being a series of steeple-shaped peaks which are snow-clad 
throughout the year. Its elevation is about 2,500 feet. The waters are very clear 
and one can see to a depth of about 20 or 30 feet. The shore line is very irregular, 
and only a very small part of the lake can be seen at any one time by a boatman on 
it. There are several islands in the lake one of which contains a small pond of about 
15 or 20 acres in area. The lake is fed by innumerable small streams, and several 
quite large ones. Lake Traful is about 2,300 feet elevation, and is much smaller than 
Lake Nahuel Huapi. It covers perhaps one-tenth of the area of the larger lake. It 
is probably about 10 miles long and 2 miles wide at its widest point. It is surrounded 
by mountains, and the shore line is precipitous, so much so that in many places it is 
impossible to make a landing from the lake. This lake is apparently very deep, and 
its waters are clear and cold, similar to those of Lake Nahuel Huapi. Various 
other lakes in the same district mentioned above were reported to be similar in char- 
acter. Some of them are larger than Lake Traful. Lake Nahuel Huapi reminds 
one very much of Lake Winnepesaukee. It is quite as irregular, has clearer water 
of a lower temperature, and not nearly so many islands. It must be very deep in 
some parts. The shores rise abruptly several hundred feet in places. 

The nature of the waters of the Limay River may be judged pretty accurately from 
the description of Lakes Nahuel Huapi and Traful. These and many other lakes in 
the Andes flowing into the river cause it at times to overflow its banks and spread 
over quite a large territory. At the outlet of Nahuel Huapi, which may properly be 
called the source of the Limay, the lake itself rises 15 or 20 feet. When the river is 
at its normal height it is in places only 200 or 300 yards wide, but quite deep. In 
other places it is a mile wide. In many places there are rapids dangerous to navi- 
gation in small boats. Owing to the fact that the river spreads out in width so fre- 
quently, and also because it breaks up in small channels, it can not be called navigable 
for any but small boats. 


We are indebted to Dr. Carl H. Eigenmann, of Indiana University, 
for assistance in the identification of the Characins. 


Family GALEID.®. 
1. MUSTELUS CANIS (Mitchill). 
TIBURON; CAZON. 
Squalus canis Mrrewi.i, Trans. Lit. and Philos. Soc. New York, I, 1815, p. 486, 
New York. 
Mustelus vulgaris, GUNtuer, Ann. Mag. Nat. Hist., 5th ser., No. 3, July, 1880, p. 7. 
Galeus canis, Berc, Anal. Mus. Nac. Buenos Aires, IV (2d ser., 1), 1895, p. 7 
(Bahia Blanca; Mar del Plata; Montevideo; Rio de la Plata). 
Berg says that this species is rather common on the coast and ascends 
the Rio de la Plata almost to fresh water. 
We have 4 specimens, all males, measuring from 17.25 to 22.75 
inches total length. 
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Family SQUATINID.®. 
2. SQUATINA SQUATINA ‘Linnzus), 


ANGEL. 


Squalus squatina Linn xvs, Syst. Nat., 10th ed., 1858, p. 253, Europe. 


Rhina squatina, PeruGia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 
1890-91, p. 608 (Mar del Plata). 


Squatina squatina, Bere, Anal. Mus. Nac. Buenos Aires, LV (2d ser., 1), 1895, p.9 
(Bahia Blanca; Mar del Plata; Montevideo). 
Berg says this species occurs in considerable abundance at Bahia 
Blanca, Mar del Plata, Montevideo, and along the whole south coast. 
Our collection contains one specimen 20 inches long from the market 
at Buenos Aires, probably from Uruguayan fisheries. 


Family NARCOBATID. 
3- DISCOPYGE TSCHUDII Heckel. 
RAYA ELECTRICA. 


» 


Discopyge tscnudii Hecke. in Tschudi, Untersuch. Fauna Peruviana, 1845, p. 33, 
pl. vi, Peru.—Bera, Anal. Mus. Nac. Buenos Aires, 1V (2d ser., 1), 1895, 
p. 10 (Mar del Plata). 


Two specimens 16 and 12.5 inches in total length, respectiveiy, from 
» ’ . . . ° 
: the markét of Buenos Aires, agree very well with Berg’s description. 


Family RAJIDE. 


4. RAJA PLATANA Ginther. 


RAYA. 


Raja platana GUNTHER, Challenger Rept., Zool., I, 1880, p. 11, pl. 11, Rio de la 
Plata, in 13 fathoms.—Bera, Anal. Mus. Nae. Buenos Aires, [V (2d ser., 
I), 1895, p. 18 (Mar del Plata; Montevideo; Rio de la Plata). 


Berg states that this species is comparatively more abundant than 
. the others and reaches a larger size. He has seen individuals a meter 
in diameter. He says that they have the antero-lateral border some- 
E what sinuous rather than straight, as figured by Giinther. 
; We identify the single specimen in our collection with this species, 
7 although it differs somewhat from Giinther’s description and figure. 


Total length 23.5 inches; length of disk about 2 in total length; 


eye 8.63 in snout, 2.36 in interorbital; teeth short, bluntly conic in 
front, nearly flat at ends of jaws, 40 rows in the upper jaw, 44 in the 


. lower. Body smooth above, excepting a patch of scattering prickles 
about halfway between eye and lateral border; a group of small 
spines on snout; scattering prickles in front of and between eyes; a 
short spine before each eye and 2 behind, near inner end of each 
spiracle; 3 short spines and a few prickles on back near junction with 
head; scattering prickles along back and front of and between ventral 
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fins and on base of tail; an interrupted series of spines along median 
dorsal aspect of tail; 1 spine between dorsals; below smooth, except- 
ing a moderately broad patch of fine prickles on antero-lateral border 
in region.anterior to nostrils and on each side of snout; snout smooth. 

Color in alcohol, above light brown with large faint dark-brown 
spots, giving it a coarsely mottled appearance; a large ocellus at 
middle base of each pectoral, the center dark brown, surrounded by 
gray; traces of dark brown cross-bars on tail; each side of snout 
with pale area, probably hyaline in life; below entirely white, except- 
ing a long triangular dark-brown spot on the snout, its apex toward 
mouth; symmetrically arranged bluish pores, thick anteriorly, becom- 
ing fewer and disappearing on abdomen. 


5. RAJA MICROPS Ginther. 


Raja microps GintTHER, Challenger Rept., Zool., 1, 1880, p. 11, pl. 1v, mouth of 
Rio de la Plata.—Bere, Anal. Mus. Nac. Buenos Aires, IV (2d ser., 1), 
1895, p. 14 (Mar del Plata; Rio de la Plata). 

Concerning this species, Berg says that it occurs with less frequency 
than the former species [/?. agassizi and R. platana] from which it is 
distinguished principally by the much shorter snout; and usually there 
are 34 series of pavement teeth. 

The only example in our collection is a female from Buenos Aires 
market. We have identified it with this species, although it does not 
agree in every way with Giinther’s description and figure. There is 
no trace of the conspicuous fan-shaped patches of muciferous tubes 
just posterior to the head, mentioned and figured by Giinther. 

The following notes are taken from our specimen: Total length 
20.87 inches; length of disk about 2.31 in total length; width of disk 
about 1.51; snout about 3.34 in length of disk; interorbital space about 
3.11 in snout. Teeth flat, 42 series in upper jaw and 30 in the lower; 
snout short, its angle greater than a right one; anterior margin of 
pectoral slightly sinuous from snout to the rounded outer margin. 

Ventrals deeply emarginate, with crenate edges; tail flat, with a 
narrow fold on each side; series of spines along the back and tail to 
the first dorsal, and one spine between the fins; a spine behind each eye 
and opposite the spiracles; a spine in front of the upper margin of 
each eye and one on each side of the body opposite the spiracle and in 
line with the anterior margin of pectoral fin; a broad patch of prickles 
along anterior margin of pectoral, diminishing in width to the snout; 
space between the eyes prickly; a line of prickles along each side of 
median line of spines of the back, also along each side of base of tail 
for a short distance beyond base of ventrals; a narrow strip of prickles 
on each side of lower partof snout. Color olivaceous gray, with faint 
traces of darker spots. 
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6. PSAMMOBATIS SCOBINA (Philippi). 


RAYA. 
Raya scobina Puipe1, Weig. Archiv fiir Naturg., X XIII, 1857, p. 270, Chile. 
Psammobatis rudis GéNtuHER, Cat., VIII, 1870, p. 470, Sandy Point, Chile.—Bere, 
Anal. Mus. Nac. Buenos Aires, IV (2d ser., 1), 1895, p. 14 (Mar. del Plata). 
Raja scobina Putuierr, Anal. Mus. Nac. Chile, Zool., 1892, p. 2, pl. 1, fig. 1 (Chile). 

Berg records /’sammobatis rudis Ginther, in the synonymy of which 
he doubtfully includes Raja scobina Philippi. Regarding it he says: 
‘**This species, which, according to Giinther, is identical with Raya 
scobina Philippi of the Pacific coast of Chile, is comparatively rare. 
The longest of those examined was 28cm. The number, form, and dis- 
tribution of the spines and sharp tubercles, as well as the coloration 
and the extent of the pale spots, vary greatly in this ray.” 

Giinther’s type of his species, Psammobatis rudis, was an immature 
individual only 7 or 8 inches long, some of the characteristics of which 
were the perfectly circular disk; snout short, overlapped by the ante- 
rior portions of the pectoral fins; tail with no distinct terminal fin, and 
ach ventral divided into two by a deep notch. 

In the Challenger report he presents additional notes on the species 
and gives some figures, stating that a male example 11.5 inches long 
was still far from mature; the disk not circular, but the anterior margins 
more rectilinear; a thin rostral appendage present; the tail showing a 
distinct terminal fin. His figures show the ventral fin divided almost 
into two. In this report Giinther doubtfully includes Philippi’s Raja 
scobina in the synonymy of /’%ammobatis rudis. 

In the Anales del Museo Nacional de Chile, 1892, in which he rede- 
scribes and figures Raja scobina, Philippi says of a specimen 27 em. in 
length, that the disk is circular; but he italicizes the statement that 
the ventrals are situated wholly behind the vent, their margins rounded 
and not divided into two lobes. We have no way of definitely decid- 
ing whether these two forms are specifically identical; but we have 
one specimen which seems to be closely related to them, yet not fully 
agreeing with the description of either. Inasmuch as it agrees with 
one about as well as with the other and as P. scobina is the older 
name and regarded by Giinther as probably synonymous with P. rudis, 
we adopt it as the name for our specimen which we provisionally 
identify as a Psammobatis. 

Following is a brief description of our specimen: Total length 23.5 
inches; width 17 inches; disk with nearly rectilinear margins forward, 
its width greater than its length, measured from tip of snout to pos- 
terior base of pectoral fin; a short filamentous rostral projection; eye 
8.63 in snout, 2.36 in interorbital; teeth short, bluntly conic in front, 
nearly flat at end of jaws, 40 rows in the upper jaw and 44 in the lower; 
ventrals not wholly behind vent, deeply notched but not divided into 
two distinct lobes; on about the middle of the back 3 short bluntish 
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spines, behind which are traces of other spines; broad patch of prickles 
along anterior margin of pectoral nearly to snout where the patch 
becomes narrower and the prickles more scattering; scattering minute 
prickles between and in front of eyes, and on back arranged in 3 or 4 
rows extending from spines about middle of back on tail to about oppo- 
site tip of ventral; tail depressed with fold along each side and a single 
row of stout spines along the median dorsal line from between ventrals 
to first dorsal and one spine between dorsals; no spines on side of tail; 
dorsal fins each with a cartilaginous support or ray similar to that in 
Sympterygia, not present in the other skates. 


7. SYMPTERYGIA BONAPARTII Miller and Henle. 
BAYA. 


Sympterygia bonapartii MtLLER and Henig, Wieg. Archiv fiir Naturg., III, Pt. 1, 
p. 155, pl. xurx. 


Sympterygia bonapartei, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 
1895, p. 15 (Mar del Plata; Montevideo; Rio de la Plata). 


Symplerygia acuta GARMAN, Proc. Bost. Soe. Nat. Hist., XIX, 1877, p. 206, 
Suenos Aires. 


Recorded by Berg from Mar del Plata, Montevideo and Rio de la 
Plata. He observes that this species of ray, which is very common 
in the localities mentioned and whose country was known neither to 
Miiller and Henle, nor to Giinther, is very variable in respect to the 
prolongation of the snout, the width of the fins, the length of the tail, 
and the shape of the antero-lateral border. This last in one example 
is rectilinear, in other instances curved, and in others, principally the 
males, sinuous. The males usually have various series of dorso-lateral 
spines. 

In the identification of our specimens of this genus we follow Berg, 
although the characters of the type, a female in the Berlin Museum, 
as shown in the brief description and the figure by Miller and Henle, 
are widely different from those of our specimens. But Berg found 
much variation in the species, and includes Garman’s S. acuta from 
Buenos Aires (the description of which agrees fairly well with our 
specimens) as being conspecific with his specimens. Besides, the type 
of S. bonapartii seems to be sine patria, although it is not impossible 
that it came from South America. Miiller and Henle say that the thin 
teeth are flat, while Garman says: ‘*Teeth small, subquadrangular on 
the base, sharp in the middle series, blunter to flat toward the angles 
of the mouth, in 42 series on the upper jaw and 40 below.” 

The following are descriptions of 2 of the specimens in our collection: 

Description of male: Length of disk slightly over 2 in total length; 
width of disk 1.75; eye small, 4.5 in interorbital; snout long and 
sharp, about 2.35 in length of disk; interorbital 3.77 in snout, wider 
than the distance of eye and spiracie taken together. 





aoe 











ch 
ite 
4 
.0- 
rle 
als 
il; 
in 


06, 


ls 
on 
to 
he 
il, 
rle 
he 
ral 


Ce Et TET Oe 





SEL in MI Doo 


NO. 1482. ARGENTINA FISHES—EVERMANN AND KENDALL. 73 


Teeth in 47 series above and 45 below; in upper jaw 7 rows at each 
end are flat, the rest sharp; 9 rows at each end of lower jaw are flat, 
the remainder sharp; all the sharp teeth hooked inward; margin nearly 
straight from tip of snout to about opposite anterior margin of eye, 
then abruptly curving outward as the anterior margin of the pectoral; 
pectoral rounded, the exsertion of the rays giving it a crenulate margin 
and for the same cause the ventrals being crenate; dorsal moderately 
high, the second deeply notched near the tip of the tail, each with a thick 
cartilaginous ray; a series of strong spines from the middle of back to 
first dorsal and one spine between the dorsals; no other large spines; 
about 4 rows of small hooked spines near the edge on the widest part 
of each pectoral; whole anterior margin of pectoral nearly to tip of 
snout with a broad band of prickles; a band of small prickles from 
base of snout on the translucent area, between the eyes and whole 
length of back nearly to tip of tail. Color in spirits, brownish above 
with streaks and cloudy effects of darker, as if soiled. 

Description of female: Length of disk 2 in total length; width of 
disk about 1.81; snout about 2.27 in length of disk; interorbital about 
4.35 in snout; eye 3.85 in interorbital; teeth 42 rows in each jaw; 
about 6 rows in the upper jaw and 8 in the lower at each end are flat; 
the remainder pointed on an expanded base. 

Body of same general shape, and spines arranged about the same as 
in the male. Below there is a dense patch of prickles over the whole 
area between the rows of gill-openings; a large irregularly arranged 
patch on each pectoral base opposite and posterior to gill-openings; 
anterior concave margins of pectorals prickly, as in male, and others 
about the same. 

This description from a male 20.12 inches long and a female 21 
inches long, both from Buenos Aires. A third female 22 inches long 
has the teeth in 48 rows in upper jaw and 50 in the lower. 


Family CALLORHYNCHID.®. 


8. CALLORHYNCHUS CALLORYNCHUS (Linnzus). 


GALLO. 
Chimera callorynchus Lixnzxus, Syst. Nat., 10th ed., 1758, p. 236, ‘‘Habitat in 
Mari ethiopico.”’ 
Callorhynchus callorhynchus, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., 
1), 1895, p. 18 (Santa Cruz; Mar del Plata; Montevideo; Rio de la Plata). 
Berg says that this species is not rare in the waters of the Atlantic 
coast from Bahia de Santa Cruz to Montevideo; the usual length 70 to 
80 cm., but individuals of 1 m. are very rare. 
We have one specimen something over 77 cm. (30.5 inches) total 
length. 
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Family CLUPEID. 
9. SARDINELLA ARCUATA (Jenyns). 


Clupea arcuata JENYNs, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p.134, Bahia Blanca.— 
Peruaia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 1890-91, p. 655 
(‘‘Canale della Beagle’’).—Berra, Anal. Mus. Nac. Buenos Aires, IV (2d ser., 
I), 1895, p. 19 (Bahia de Santa Cruz; Bahia Blanca). 

Three specimens in our collection furnish the figures for the fol- 
lowing table: 
Proportional measurements of Sardinella arcuata, 





Head in [ | 





Total —— , | 
conan ti length j Eye in | Snout | Ventral Pectoral | 
— without | * pth. head. |inhead.| scutes. D. A. | in head. 
* | caudal, | 
| 3.75 | 5 4 3.20 4 18+10 | 14 | 19 | = 1.38 
3. 87 5. 38 4.11 3. 25 4.33 18+10 14 22 | 1.44 
? | 5. 04 3. 88 3 3. 85 194-9 | 14 21 1.22 


| a s 


Mouth very oblique; upper outline nearly straight from tip of snout 
to caudal; ventral outline strongly curved from tip of lower jaw; 
dorsal origin about halfway between tip of snout and upper base of 
vaudal; ventral insertion in advance of origin of dorsal. 

Color in alcohol, thickly punctated with dusky on back, giving it a 
bluish-gray appearance; lower parts silvery; middle caudal rays dusky; 
all other fins pale; tip of lower jaw black; tip of snout with black 
punctulations. 

10. BREVOORTIA TYRANNUS (Latrobe). 


LACHA, 


Clupea tyrannus Latroser, Trans. Amer. Philos. Soc. Phila., V, 1802, p. 77, Chesa- 
peake Bay. 

Clupanodon aureus AGassiz in Spix, Pise. Brasil., 1829, p. 52, pl. xx, ‘‘ Habitat 
Bahize et alibi in ora Brasilize orientale.’’ 

Alosa pectinata Jenyns, Zool. Voy. Beagle, Pt. 4, Fish, p. 135, pl. xxv, 1842, Bahia 
Blanca. 

Clupea aurea, Peruaia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 
1890-91, p. 655 (La Plata e Belgrano). 

Clupea pectinata, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, p. 17 
(Bahia Blanca; Mar del Plata; Montevideo; Embocodura del Rio de la 
Plata). 

Brevoortia tyrannus, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, 
p. 20 (Mar del Plata; Montevideo; Rio de la Plata. ) 


Berg records ‘‘ Breveortia tyrannus” from Montevideo and Rio de 
la Plata, where he says it sometimes occurs in great abundance, ascend- 
ing the Rio de la Plata as far as Belgrano. He also lists ** Clupea pee- 
tinata(Jen.)” from Bahia Blanca, Mar del Plata, Montevideo, and 
Embocodura del Rio de la Plata, saying that it abounds during the 
winter, but apparently does not ascend the Rio de la Plata beyond salt 
water. 
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Jenyn: ns’ Cl upeu pee tinata isa Brevoortia and was regarded by Goode a 
as a distinct species, taking the place of 2. tyrannus aurea south of 
Brazil, from which it was distinguished chiefly by the fewer scales ina 
transverse series, the formula for which was in 3 specimens 50,-18 to 20. 
One of these specimens was from Rio Grande, Brazil. Goode did not 
give the scale formula for aurea, but in his figure, Plate LIT, fig. 3, 
there are over 60 laterally and 23 or 24 transversely. There are, 
however, just as many scales in one figure of a menhaden from Woods 
Hole. Goode had a large number of northern menhaden in which he 
found great variation in the proportional measurements; in fact, in all 


their characters, sufficient indeed to cause him to regard local groups 
as varieties. 

He had comparatively few Brazilian specimens, and only 3 which he 
regarded as 2. pectinata. It is probable that if he had had more of 
the latter he would have found as great variation in them as he did in 
the northern fish. We have examined a small series of northern men- 
haden, but none of aurea and but 1 of pectinata which is Goode’s Par- 
aguayan example. We are therefore not in a position to reach any 
positive conclusion regarding the identity or distinctness of these 
forms. We have, however, 2 specimens in the present collection 
which in the number of scales agrees with 2B. pectinata, but compared 
with the above-mentioned Paraguayan example of that species, is as 
different in other respects as are specimens from Chesapeake Bay. 
The most notable difference is in the position of the ventrals and the 
consequent difference in the extent of the pectorals. In northern men- 
haden Goode states this character is variable and unreliable. Our 
specimens, compared with 2 Chesapeake Bay specimens of somewhat 
smaller size, are very different. They have deeper heads, fewer longi- 
tudinal scales, and a more posterior situation of the ventrals. With 
all these difficulties before us we deem it inadvisable to attempt to 
draw any conclusions further than that intergradation probably exists 
and that 2B. pectinata is not more than a subspecies at most; and that 
an examination of a larger series of menhaden from the habitat of this 
form would reveal that it is the only menhaden there, but subject to 
great variation as in the north. Being unable more closely to identify 
our specimens with 2B. pectinata than with aurea or tyrannus we pro- 
visionally designate them as Brevoortia tyrannus, in as much as Berg 
records this species from those waters. 

The tails being somewhat broken we have to give their lengths to 
base of caudal only. Lengths 12.27 and 11.57 inches, respectively; 
head 3.37 and 3.35 in length; depth 2.76 and 3.01; eye 7.75 and 7.33 
- head; snout 4.04 and 4.40; maxillary 2.11 and 2.39; mandible 1.72; 
scales about 50-15 (vertic al); D. 14 ? and 17; A. 21 and 20. 





4 Rept. U. 8. . Fish Comm., V, 1877 (1879), pp. 18, 30. 
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Family ENGRAULID.®. 


11. LYCENGRAULIS GROSSIDENS (Cuvier). 
SARDINA. 


Engraulis grossidens Cuvier in Spix (Agassiz) Pise. Brasil., p. 50, pl. xxiv, fig. 1, 
1829.—Pervera, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 
1890-91, p. 654 (Montevideo). 

Lycengraulis grossidens, Bera, Anal. Mus. Nac. Buenos Aires, 1V (2d ser., IL), 
1895, p. 21 (Mar. del Plata; Montevideo). 


Concerning this species Berg states that it sometimes reaches the 
markets of Buenos Aires and Montevideo in considerable abundance. 

We have the bones of the lower part of the head, a part of the ver- 
tebral column, and the stomach of an individual found in the stomach 
of Acanthistius patachon (cus. 

The teeth sufficiently indicate the genus, but it is impossible to 
determine the species with certainty. 

The stomach was distended with fragments of minute crustaceans. 


Family LEPTOCEPHALID. 
12, LEPTOCEPHALUS ORBIGNYANUS (Valenciennes). 


Conger orbignyanus V ALENCIENNEs in D’Orbigny, Voy. L’? Amér. Merid., V, 1847; 
Poiss., p. 10; Atlas, pl. xu, fig. 1. 

? Conger multidens CastELNAU, Anim. nouy. |’éxped. L’ Amér. du Sud, Poiss., 
1855, p. 84, pl. xurv, fig. 1, ‘‘ De Rio de Janeiro 

Conger vulgaris, GUNTHER, in part, Cat., VIII, 1870, p. 38 (South America).—Prrv- 
Gia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 1890-91, p. 656 
(Montevideo ).—Berac, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, 
p. 23 (Mar del Plata; Montevideo). 

Conger conger LINN&%Us (= C. orbignyanus, VALENCIENNES ?).—GtNTHER, Ann. 
Mag. Nat. Hist., 5th ser., 3, July, 1880, p. 13 (La Plata). 

? Leptocephalus multidens, Jorpan and Davis, Rept. U. S. Fish Comm., XVI, 1888 
(1892), p. 664 (coast of Brazil). 

Leptocephalus conger, Jordan and Davis, Rept. U. 8. Fish Comm., XVI, 1888 
(1892), p. 664. 


” 


The most prominent character used by Giinther and by Jordan and 
Davis to distinguish the species of conger eels is the position of the 
origin of the dorsal fin with reference to the tip of the pectoral. 

Giinther“ definitely recognizes 4 species, Conger marginatus, C. 
vulgaris, C. multidens, and C. macrops, of which C. vulgaris and C. 
multidens are represented from South America. 

In a footnote Giinther says of Conger orbignyanus, that it is prob- 
ably identical with one of the species described; that D’Orbigny rep- 
resents the origin of the dorsal as being a short distance behind the 
extremity of the pectoral fin, while this distance is increased to the 
entire length of the latter fin in Doctor Kaup’s description. 





aCat., VIII, 1870. 








ne 
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Regarding the position of the dorsal in C. vu/garis, Giinther states 
that it begins opposite or nearly opposite the extremity of the pee- 
toral; that in C. mu/tidens it begins the length of the pectoral behind 
the extremity of that fin. 

Jordan and Davis recognize 3 species of Leptocephalus in America 
and Europe—Z. multidens, L. conger, and L. caudilimbatus. The 
only stated distinguishing character of Z. mu/tidens is the position of 
the front of the dorsal, which is the length of the pectoral behind the 
extremity of that fin; Z. conger has the position of the dorsal origin 
opposite or just behind tip of pectoral, and LZ. caudilémbatus above 
middle of pectoral. 

We have 3 specimens of Leptocephalus which we have compared 
with other specimens from North and South America. North Atlantic 
examples seem to have the dorsal more advanced than those from the 
south Atlantic, but we do not regard the position of the dorsal as of 
muck diagnostic importance. The figure of Valenciennes’s (. orb/g- 
nyanus represents the origin of the dorsal about 0.40 the length of the 
pectoral from its tip. In Castelnau’s figure of C. mu/tidens the dorsal 
origin is about the length of pectoral posterior to its tip. 

In our specimens the dorsal origin ranges from about 0.40 of the 
pectoral to nearly its whole length behind the tip of the latter fin. 

While this character is of little value, there are others exhibited by 
our specimens which indicate that they are distinct from North Amer- 
ican and at least north European congers. Valenciennes gives but a 
brief note regarding (. orbignyanus, stating it is remarkable for its 
length of snout and the development of the lips, and that there is only 
a little patch of teeth on the head of the vomer. 

Aside from the more posterior situation of the dorsal, Castelnau’s 
description and figure show only a somewhat larger eye to distinguish 
it from C. orbignyunus. The proportionally larger eye may be due 
to the smaller size of the specimen. Our 3 specimens seem to be much 
more slender than north Atlantic examples, and appear to differ also 
in that respect from figures of north European congers. They pre- 
sent also other distinguishing characters, the most prominent of which 
are the proportionally shorter head, smaller eve, and somewhat larger 
mouth. In view of the foregoing facts, while from lack of material 
we do not feel justified in uniting ZL. orbignyanus and L. multidens, 
we believe that an examination of more material would result in that 
disposition of them. We do, however, believe that the differences 
shown in our specimens from L. conger justify the adoption for them 
of the oldest available name, which seems to be LZ. orbignyanus Valen- 
ciennes. Berg records the present species as Leptocephalus conger, 
regarding which he says, ** It is found rather frequently, but in lim- 
ited numbers.. Examples of this species present great variation in 
respect to the coloration of the upper half of the body; some are of a 
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pale gray, others bluish or brownish gray or wholly brown or black; 
the lower part is whitish or pale or dull ashy; the fins are uniform in 
coloration or bordered with black.” 


P; oportional measurements of North Americanspecimens of L.. conger and of D. orhiqnyanius. 






Total Head in . : Eye in : : 
Name. length total Eye in inter- gg Extent of gape. 

jin mches. length. snout. | orbital. — 
NI cicascncnnsene 6. 06 2 1.29 3.88 | To 0.75 of eye. 
L. conger ..:. 6 2.4 1.21 2.76 | To 0.85 of eye. 
L. conger ...-.. 5.95 1.57 1 3.06 To 0.57 of eye. 
L. orbiqnyanus ........ 7.11 2.83 1.83 4 , Toslightly beyond eye. 
L. orbiqnyanus ........ 7.13 2. 85 1.71 4.83 To somewhat beyond eye. 
L. orbiqnyanus ........ 7.10 2.70 1.70 2.96 To somewhat beyond eye. 





Family ERYTHRINIDUF. 
13. HOPLIAS MALABARICUS (Bloch). 
TARARIRA. 


Esox malabaricus Biocn, Ausliind. Fische, 1794, Pt. 8, p. 149, pl. ccexceu, Tran- 
quebar. 

Macrodon malabaricus, EIGENMANN and E1GENMANN, Proc. Cal. Ac. Sci., 2nd ser., 
November 8, 1889, II, pp. 101 and 102. 

Hojtias malabaricus sen tareira, Giui, Proce. U.S. Nat. Mus., XX VI, 1908, p. 1016. 


Our collection contains 2 specimens 16 and 18.5 inches in total 
length, respectively, of this widely distributed species. Head 3.10 
and 3.21 in length without caudal; depth 3.56 and 3.97; eye 9.18 and 
10.06 in head; snout 4.80 and 4.53; maxillary 1.96 and 2.06; mandible 
1.68 and 1.63; pectoral 1.94 and 1.95; ventral 1.80 and 1.85; D. l4and 
12, its longest ray 2.22 and 1.91 in head; A. 9 and 10; scales 7-45-5 
and 744-5. 


Family CHARACINID.X. 


14. CURIMATUS GILBERTI Quoy and Gaimard. 
PAPA-TERRA. 


Curimatus gilberti Quoy and Gaimarp, Voy. Uranie, 1824, p. 219, pl. xiv, fig. 
1, Rio Macacu, Brazil.—E1GeNMANN and E1GENMANN, Ann. N. Y. Ac. Sci., 
IV, 1889, p. 16. 


Two specimens in our collection present the following characters: 
Total length 6.87 and 7 inches; head 3.89 and 3.75 in length; depth 
2.88 and 2.77; eye 8 in head, 2.52 and 2.42 in interorbital; snout 3.70 
and 3.63; scales 6-36-5 and 6-37-5; D. 10; A. 8 and 10. 

There are several dusky spots along side and a larger spot on caudal 
peduncle, showing through the scales. 





ee 
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15. PROCHILODUS PLATENSIS Holmberg 
SABALO. 


Prochilodus platensis Houtmperac, Rey. Argent. Hist. Nat., I, 1891, p. 186, Rio de 
la Plata. 

Holmberg says that this is the most common ‘Sabalo” of Buenos 
Aires, that it is caught with nets, is a common article of consumption, 

its abundance making it cheap, and that it is pretty good eating. 
There are some discrepancies between the description of this fish by 
Holmberg and the notes taken on a single specimen from Rio de la 
Plata, but only such as can be accounted for by difference in size. 

Holmberg’s type was a little over 20 inches in length (52 em.). 

Our specimen is about 12.5 inches. It is close to P. lineatus 
(Valenciennes), according to the description, but lack of material for 
comparison prevents certainty regarding the identity of the two. 
The following is a brief description of our specimen: 

Head 3.88 in length without caudal; depth 3.05; eye 5.15 in head 
without flap; interorbital 1.81; snout 3.16; length of pectoral 1.26 in 
head; D. 11, its longest ray about 1.06 in head; A. 11, its longest 
ray 1.91 in head; ventral nearly as long as pectoral, 1.28 in head. 

Two series of close-set, weak, flexible teeth in each jaw; outer series 
curved, teeth flat and sharp; inner series widely V-shaped, apex 
directed inward, teeth dilated and crenulated at tips; teeth in both 
series of lower jaw more closely set, overlapping each other and all 
dilated at tips; inner series with a wide curve inward. 


16. PARODON NASUS Kner. 
Parodon nasus Ker, Denks. Ak. Wiss. Wien, X VII, 1859, p. 167, ‘‘Cujabaflusse.’’— 


Bera, Anal. Mus. Nac. Buenos Aires (2d ser., 11), 1896-97, p. 280 (Rio Cuy- 
aba, Republica Argentina [Provincias de Cérdoba, Tucuman y Salta]). 


Berg states that a study of specimens from the province of Salta 
and an examination of the descriptions and figures given by Cuvier 
and Valenciennes, Reinhardt, and Liitken incline him to the opinion 
that Jarodon nasus Kner is a good species and not a synonym of 
Paredon suborbitalis Cuvier and Valenciennes; that his examples cor- 
respond very well with Kner’s description of 7. nasus, with the excep- 
tion that there are only 2 teeth instead of 3 on the ascending ramus of 
the lower jaw, a peculiarity that he does not consider sufficient for the 
establishment of a new species. 

He says that the figures given by Cuvier and Valenciennes, Rein- 
hardt, and Liitken represent a rather graceful and slender form, while 
his examples are very robust, plump, or broad, having the anterior 
part of the back arched, the belly broad and nearly flat, and the caudal 
end relatively deep. The fins, especially the pectoral, broad, and 
somewhat falcate or emarginate, characters that the figures of 7”. sub- 


Proc. N. M. vol. xxxi—06 
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orbitalis Cuvier and Valenciennes and 7. A///arii Reinhardt do not 
show. Berg gives the fin raysand scale counts of 7. nasus as follows: 

D. 12; A. 9; P. 15; scales 5-38 to 40-4 or 5. 

Kner gives them as D. 11; A. 9; P. 15; scales 44-36 to 38-34 to 4. 

Steindachner has described and figured a Parcdon affinis from La 
Plata“ of which he gives D. 12; A. 8; P. 12; scales 5 to 54-+4 to 45-34 
to 4, and which differs in other respects from description of figures 
of 7. nasus. In his account of this species he expresses the opinion 
that P. nasus Kner and 7. Aillarii Reinhardt are synonymous with 
P. suborbitalis Cuvier and Valenciennes. 

In specimens which Berg identifies with 7. affin/s he gives D. 11 or 
12; A. 8; P. 12 or -13; scales 54-42 to 47-4 (Rio de la Plata; Rio 
Paraguay). 

Perugia? lists Parodon nasus Kner from Tucuman and Cordoba, 
regarding which he says ‘* Doctor Steindachner in describing a new 
species of Parodon, P. afinis (Denk. Ak. Wien, XLI, p. 20) expresses 
the opinion that 7”. swhorbitalis, P. nasus, and P. hillarii Reinh. (Lit- 
ken, Velhas—Floden Fische, p. 194, figs. 3,4) aresynonyms. From the 
comparison I am able to make of our specimens with the figure and 
description of Cuvier and Valenciennes, Kner, and Liitken, I agree 
exactly with Steindachner’s view.” 

Parodon suborbitalis Cuvier and Valenciennes” has head less than 5; 
depth 4; D. 11; A. 9; scales 37. 

The very limited material at our command prohibits our expressing 
any decided opinion regarding the value of one or the other of these 
somewhat contradictory views, and we are, therefore, unable to identify 
our 2 specimens with certainty. It is especially hard since they are 
young individuals not over 1.87 inches long; 2. suborbitalis was 5 inches 
long; 7. nasus Kner, over 4 inches; /. nasus Berg, 4.75 to 54; DP. 
apinis, about 4. However, since our specimens agree so well with 
Kner’s description and Berg’s account, we believe it safest to follow 
Berg and record them as /?. nasus Kner. 

We regard this as perhaps justifiable also from the fact that 
P. suborbitalis is from a region widely remote from that of the pres- 
ent species. The type of 7”. nasus was from Rio Cuyaba, in southwest 
Brazil, a tributary of the Parana flowing into La Plata. Other speci- 
mens of Weyenbergh and Berg were from the provinces of Cordoba 
and Salta, respectively. Ours were taken, perhaps in Rio Primero, 
Cordoba, or perhaps in some of the tributary waters of the Rio Negro, 
or possibly from La Plata. 

«Ueber einige neue und seltene Fish-Arten aus dem La Plata, Denks. Ak. Wiss. 
Wien, XLI, 1879, p. 20, n. 1, pl. 1, fig. 3. 

bAnn. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 1890-91, p. pexxxvi, 

¢ Hist. Nat. Poiss., XXII, 1849, p. 51, pl. pcxxxvu, Maracaibo, 
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Our 2 specimens present the following characteristics: Total length 
in inches, 1.87 and 1.68; head, 4.44 and 4.35 in length without caudal; 
depth 5 and 4.11; 3.6 and 4.25 eve in head; snout 3 and 3.4; scales 
6-39-4 and 5-39-5; D. 11 and 10; A. 8; P. 15. 

Color, after preservation first in formalin and later in alcohol, 
brownish olive; from 7 to 9 large dark spots along side of back and 
about 17 or 18 upright oblong dark spots along side, coalescing more 
or less on lateral line, making a sort of irregular lateral stripe; belly 
pale; fins all pale. 


17. ASTYANAX FASCIATUS « (Cuvier). 


MOJARRA, 
Tetragonopterus fasciatus Cuvier, Mem. Mus. Hist. Nat., V, 1819, p. 352, pl. xxv1, 
fig. 2, rivers of Brazil.—E1GENMANN and Bray, Ann. N. Y. Ac. Sci., VU, 
1892, pp. 94, 634. 

In our collection from Rio’ Primero, Cordoba, there are examples 
from about 1.65 to 3.12 inches in total length. In the majority of 
individuals, after preservation in formalin, there is a narrow lateral 
plumbeous, black stripe widening toward the tail, where it becomes a 
large black spot, from which the black extends upon the middle rays 
of caudal; a vertically oblong spot on shoulder, in some instances 
extending nearly to pectoral. The dorsal and anal are sometimes 
tipped with dusky; dorsal origin a little behind insertion of ventrals; 
pectoral reaching quite to ventral and ventral nearly or quite to anal; 
a silvery lateral stripe which is indistinct in some lights and very dis- 
tinct in others; no shoulder spot evident; a very faint duskiness indi- 
cates a caudal spot; flap of skin on base of each dorsal ray mentioned 
by Jenyns in 7. rutilus, white. 


Proportional measurements of Astyanax fasciatus, 


Head in 


ng 3 er- . 
a, Depth. pak — Scales. Dorsal. Anal. 
candal. 
3.75 2.81 3. 00 3. 00 10 20 
3. 66 2. 66 3.00 3. 00 10 21 
3.41 2.73 3. 00 3. 00 10 21 
3.77 2.96 2.75 2.75 10 21 
3. 56 2. 92 2. 87 2. 87 10 21 
3.77 2.67 2. 75 2.44 10 21 
3.41 2. 64 3.00 3. 00 10 21 
3.52 3. 08 2. 62 3.00 10 22 
4. 25 3.09 2.90 2. 66 10 oF 
4.29 2.70 3.09 2. 42 10 25 





@ According to a recent note from Dr. Eigenmann, he is of the opinion that 2 species 
are represented among the specimens here identified as A. fasciatus—one being this 


species, the other unrecognized. We are unable to discover any specific differences. 
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18. ASTYANAX RUTILUS (Jenyns). 


Tetragonopterus rutilus Jexyns, Zool. Voy. Beagle, Fish, 1842, p. 125, pl. xxi, 
fig. 2, Rio Parana.—EIGENMANN and EIGENMANN, Proc. U.S. Nat. Mus., 1891 
a , ’ 
(1892), p. 52 (Cauca; Canelos; Ecuador; Rio San Francisco to Rio Plata 
[Xamapa, Mexico]). 


The present collection contains 3 specimens, the definite locality of 
which is unknown. 


Proportional measurements of Astyanax rutilus. 


Head | | 
‘ : Long | 
Total in eon Length | Length 
length | length | pnentn.| Eye in| cout. | Seales, | Dorsal Longest | a nay| Dal | of pec- | ventral 
in with- | V©P""-! head, | Rout. | Scales. |“ ravs, he " rays.| ™Y |toralin| in 
inches. out — } head. | head. 
caudal. an 
| 
5 4.29 2.71 3.00 4.80  7-39-6 10 1 27 | 1.71 1.09 | 1.41 
4.62 4.36 2.90 3.14 4.40 | 8-38-6 10 Longer. 27 | 1.69 1.12; 1.46 | 
4.43 4.34 2.69 3.15 4.55 | 8-39-6 10 Longer. 25 | 1.46 1,07 1.36 | 
! ' 





19. ASTYANAX CORDOV (Giinther). 
MOJARRA. 


Tetragonopterus cordove GUNTHER, Ann. Mag. Nat. Hist., VI (5th ser.), 1880, p. 
21, Rio de Cordoba. 


There are 13 specimens in the present collection from Rio Primero, 
Province of Cordoba, 10 of them presenting the following proportional 
measurements, scale and fin-ray counts: 


Proportional measurements of Astyanax cordove. 


Total Head in 


i : Inter- 
ac’ length . Eye in | Snout in : 5 alla : 
— without | Depth. head. head. — in Seales. Dorsal. Anal. 
renes. | caudal. oe 
3. 43 3. 89 3. 80 3. 80 2.71 9443-9 10 27 
3. 12+ 3. 82 3. 88 4.37 2.50 9-46-9 10 27 
3.12 3. 82 3.40 3.77 2.42 &44-9 10 26 
3.12 3. 82 3.77 3.77 2. 42 9-42-8 10 28 
3.37 4.00 4.00 4.00 2.57 9-416-8 10 29 
3.18 3.61 SiGe lesecenncvslncesonsuce 9-44-9 10 28 
3. 06 1. 06 RFR jcqecccasce 2.35 810-8 10 28 
3.25 4.18 ee lcctndbeawe 2. 28 9-45-9 10 30 
3.56 | 3.89 S00 diecsssen 2.53 9-42-9 10 27 | 
3. 25 3. 78 GFL jecvccsccce 2. 64 9-42-8 10 30 





Origin of dorsal over insertion of ventral; ventral reaching vent; 
pectoral not reaching ventral. 


20. ASTYANAX IHERINGII (Boulenger). 


Tetragonopterus theringti BouLENGER, Ann. Mag. Nat. Hist., Ak, 5th ser., 1887, 
p. 172, San Lorenzo, Rio Grande do Sul. 
Three specimens in the present collection measuring about 2.44 to 3 
inches in total length; probably came from Rio Primero, Cordoba. 


ee ee 


a AED NN at 
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Body comparatively deep; dorsal outline more strongly arched than 
ventral, beginning rather abruptly at occiput; greatest depth in a line 
heginning immediately in front of dorsal; dorsal high, about equal to 
length of head, somewhat behind line of insertion of ventral; pectoral 
reaching ventral, ventral to vent. 

Color, after preservation in formalin, then in aleohol, straw with 
silvery luster, with dusky punctulations on edges of scales above lat- 
eral line, especially pronounced on back; a diffuse silvery lateral 
stripe; a faint dusky shoulder spot, none on caudal peduncle; mem- 
branes of dorsal and anal and sometimes caudal finely punctulated 
with dusky, making the fins dusky when depressed. 


Proportional measurements of Astyanas theringii. 


Head in 
Total length , Eye in Inter , } a 
length. | without | Pept). | head. nout. | orbital Seales. Dorsal. aon 
caudal, 
76 1.33 2. 82 3.00 3.75 3.00 6-37-5 9 19 
a6s 4. 46 2. 90 2.88 4.33 2. 88 6-37-—5 9 18 
62 4.16 2. 94 3.00 4.00 3.00 7-37-45 9 17 


a Two adipose dorsals, 


21. ASTYANAX EIGENMANNI Evermann and Kendall, new specics. 


Head 4.2 in length without caudal; depth 3.15; eye 3 in head; snout 
4.28; interorbital 2.72; D. 8; A. 17; scales 6-39-4. General form 





Fig. 1.—ASTYANAX RIGENMANNI. (From the type.) 


somewhat oblong-elliptical; dorsal and ventral curves similar, the dorsal 
slightly concave at occiput; 12 scales along median line of back from 
occiput to front of dorsal; origin of dorsal considerably behind ver- 
tical from insertion of ventrals; height of anterior rays of dorsal 
about 1.15 in head; pectoral reaching base of ventral; ventral scarcely 
reaching origin of anal; length of anal base about equal to length of 
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he ad, the height of anterior rays sabout t 5 in - head; external rays of 
ventral and anterior rays of anal scabrous; head short, eye compara- 
tively large; snout short and somewhat blunt; lower jaw much shorter 


than upper; 3 teeth on inner surface ‘of upper end of maxillary; 2. 


rows of teeth on premaxillaries and 1 on mandible; all teeth 3-pointed, 
the middle point largest. 

Color, after preservation in formalin, then in alcohol, light greenish 
gray; an indistinct, broad silvery lateral stripe; an indistinct, vertical, 
dusky shoulder spot; no spot on caudal peduncle; tips of dorsal, anal 
and caudal rays faintly dusky. 

Type.—No. 55570, U.S.N.M., a specimen about 3 inches long (76 
mm.) from Rio Primero, Province of Cordoba. 

Cotype.—No. 11071, Ind. Univ. Mus., about 2.87 inches (73 mm.) in 
total length; head 4.06; depth 3.21; eye 3.33; snout 4,28; interorbital 
3; D. 9; A. 18; scales 6-37-5. Ventral reaching vent. Color similar 
to type, the lateral silvery stripe more distinct; shoulder spot fainter; 
anterior half of anal membrane dusky between the rays. 

Named for Dr. Carl H. Eigenmann, in recognition of his valuable 
work on the Characins. 


22. XIPHORHAMPHUS JENYNSII Giinther. 


Hydrocyon hepsetus, JeNyNs, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 128 
(Maldonado); not of Cuvier. 

Ziphorhamphus jenynsii GUNTHER, Cat., V, 1864, p. 356 (after Hydrocyon hepsetus, 
Jenyns). 

Our collection contains 2 specimens of X7phorhamphus which agree 
very well with Jenyns’ description of //ydrocyon hepsetus, which 
species Giinther has considered distinct from /. hepsetus of Cuvier 
and has described under the name AXiphorhamphus jenynsii. 
Eigenmann and Eigenmann“ include X. jenyns// in the synonymy of 
A. he pse tus Cuvier, the reason for which we are not able to understand. 
X. jenynsit has fewer anal rays and fewer scales in longitudinal series. 
The following data are given by Jenyns: Length 4.25 inches; head in 
length without caudal 3.5; depth 3.5; eye in head not quite 4; D. 11; 
A. 25; scales 57 or 58-16. 

The corresponding measurements in our 2 specimens are: Total 
length 8.75 and 8.87 inches; head 3.71 and 3.73 in length without 

vaudal; depth 3.30 and 3.36; eye 5.15 and 5 in head; snout 3.76 and 
3.75; D. 11; A. 25; scales 10-55-6 and 10-56-6; in the first the upper 
profile of the head slopes straight from the nape, in the second this 
outline is somewhat concave; teeth on the maxillary of uniform size; 
large on premaxillary and in front of lower jaw; longest dorsal ray 
1.32 and 1.40 in head; longest anal ray 1.88 and 1.45 in head; pectoral 
1.32 and 1.45; ventral 1.75 and 1.80. 


4Proc. U. S. Nat. Mus., XIV, p. 58. 














~* 
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Color in alcohol: Top of head olive; black bluish gray; side silvery; 
trace of spot on caudal peduncle and shoulder when scales are removed; 
dusky punctulations on tip of dorsal and anal rays anteriorly; middle 
caudal rays dusky. 


23. CYNODON VULPINUS (Agassiz. ) 


Rhaphiodon rulpinus AGassizin Spix, Pise. Brasil., 1829, p.77, ‘‘ Habitat in Brasilize 
fluviis ”’ 

Cynodon vulpinus AGassiz in Spix, Pisce. Brasil., 1829, pl. xxvi.—CasTeLNau, 
Anim. Nouv. Exped. |’ Amer. Sud, Poiss., 1855, p. 75, pl. xxxux, fig. 1 (Ama- 
zon; Ucayale).—Prruaia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X 
(XXX), 1890-91, p. 649 (La Plata; Santa Fe; Ascuncion, Paraguay ). 


There are 5 specimens in the present collection; definite locality 
unknown, probably from the market at Buenos Aires. 


Proportional measurements of Cynodon vulpinus. 


Length | Head in ai Pecto- 
in — Depth. yi Snout. | cluding ——— ral in — Scales a Anal 
inches. Witiou — premax- "© length. _ 
caudal. illary 
s 5.10 5,27 4.62 3. 70 1.42 1.39 125 ll 41 
8, 25 5. 07 5.51 3.16 3. 80 1.40 1.40 130 11 41 
8.12 5, 28 ». 78 5 3.18 1.40 1.29 130 ll 15 
7.75 », 02 ». 67 » 3.50 1.40 1.40 125 11 40 
5, 87 4.93 5.4 4.50 3.75 1.42 1.35 120+ ll 44 





Family SILURID. 
24. RHAMDIA HILARII (Cuvier and Valenciennes). 


Pimelodus hilarii Cuvier and VALENCIENNEs, Hist. Nat. Poiss., XV, 1840, p. 180, 
Rio San Francisco; Montevideo. 

Rhamdia hilarii, LttKen, Velhas-Flodens Fiske, 1875, p. 174, and text figure 
(Lagua Santa; Rio San Francisco).—E1GENMANN and EIGENMANN, Oce. Pap. 
Cal. Ac. Sci., I, 1890, p. 131 (Rio San Francisco and its tributaries; Porto 
Alegri south to Rio Plata). 


Two specimens from Buenos Aires, from which the following notes 
were taken: 

1. Length without caudal 12.75 inches. Head about 3.57 in length 
without caudal; greatest width of head 1.54 in its length; snout about 
1.67; eye 9.5 in head, 3 in snout, or 3.33 in interorbital; interorbital 
2.85 in head; gillrakers 3+ 10 on each side; fontanelle extending a little 
beyond eye; occipital process reaching about halfway to dorsal; D. I, 
7; distance from dorsal to adipose about 10 in length of adipose, 4.5 
in base of dorsal; A. 10. 

2. Length without caudal 12.5 inches. Head about 3.7 in length 
without caudal; width of head about 1.58 in its length; interorbital 
¥.84; snout 3.17; eye about 8.3 in head, 2.61 in snout, and about 2.92 
in interorbital; gillrakers 3+8 on the right side and 3+7 on the left; 
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fontaneile a little beyond eye; top of head somewhat rougher than in 
the preceding specimen; D. I, 7; distance from dorsal to adipose 8.66 
in length of adipose, 2.4 in base of dorsal; A. 10. 


25. LUCIOPIMELODUS PATI (Cuvier and Valenciennes). 
PAT; PATI. 


Pimelodus pati Cuvrer and VALENCIENNES, Hist. Nat. Poiss., XV, 1840, p. 176 
Parana; La Plata; Corrientes; Buenos Aires. —VALENCIENNES in D’Orbigny, 
Voy. Amer. Merid., V, 1847, p. 7; Atlas, pl. 1, figs. 7-8 (Corrientes).—PrErv- 
Gia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 1890-91, p. 631 
(‘* Rio della Plata’’ ). 

Luciopimelodus pati, E1GENMANN and E1GENMANN, Occ. Pap. Cal. Ac. Sci., I, 1890, 
p. 106 (Rio Plata; Rio Branco near British Guiana). 


One specimen, total length 18.75 inches. Head 3.67 in length; 
depth 5.22; eye 13.5 in head, 2.75 in interorbital, 6.75 in snout; snout 
about 2 in head; interorbital 3.09 in width of head; maxillary barbel 
1.59 in length without tail; postmental barbel 1.98, mental 1.12 in 
head; pectoral 1.15; ventral 1.75; dorsal I, 6, height 3.11 in head; anal 
11; adipose 2.95 in length without caudal, its height 11.33 in its 
length 


26. PSEUDOPIMELODUS ZUNGARO (Humboldt), 
MANGURUYN. 


Pimelodus zungaro HumBoupt, Observations, II, 1833, p. 170, pl. xuv1, fig. 1. 
Pseudopimelodus zungaro, E1GENMANN and EIGENMANN, Occ. Pap. Cal. Ac. Sci., 
I, 1890, pp. 110, 112 (Rio Plata; Rio Magdalena and the region between). 


One specimen 15.25 inches total length. 

Head wider than long, 3.61 in length without caudal; width of head 
about 3.4 in length without caudal; eye 17.6 in head, 8.4 in interor- 
bital; maxillary barbel 1.42 in head; length of base of adipose 2 in 


head; D. I. 6; A., 8. 
Family PYGIDID.®. 


27. PYGIDIUM AREOLATUM (Cuvier and Valenciennes). 
ANGUILLA. 
Trichomycterus areolatus Cuvier and VALENCIENNES, Hist. Nat. Poiss., X VIII, 
1846, p. 492, Riviere de San Jago. 
Pygidium areolatum, E1iGENMANN and E1GENMANN, Occ. Pap. Cal. Ac. Sci., I, 
1890, p. 330 (Mapocho, Chile).—Brre, Anal. Mus. Nac. Buenos Aires, IV, 
1895, p. 143 (Catamarca). 


Nineteen specimens, 2.18 to 6.5 inches long, easily referable to this 
species. In some of the proportional measurements there is consider- 
able individual variation not depending upon the size of the fish, which 


the following table indicates. Six of these were labeled from Rio 





ee 
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Comajo, Territory of Newquen, one from a tributary of Lake Traful, 
two from a small tributary of the Limay, and the rest were without 
label, but were probably from one or another of these places. 


Proportional measurements of Pygidium areolatum. 


| 
| 
| 












£ : : > S S 
- 2/4 \=g\/& (2 
S a S EB lxzis e : 
= aa = po _ eo“ > = Length of dorsal : 
= 5 = y = = gS bang base compared | # 
le te 2 ~~ = - sie oa with head, “a 
} = |= . = a 5 ~ | selae s a i*| 
= 7c Ss = = = = tos | & bo % is 
$ |§ = 2 S S Z |6$/¢é = = Z| 
& |S a = Z. = Zin md Pe a i< | 
| 
| 
| 6.50 | 5.64) 6.43 | 10 2. 08 2.27 1.56 | 1.31 | 1.92 | 1.93 | 1.54 | Little longer...) 14 7 
6.50 5.94 | 6.43 | 10 2.17 2.50 | 1.42 | 1.38 | 1.85 | 1.86 | 1.52 | Equal.......... 14/7 
6.12 | 5.70 | 6.22 | 9.6 | 2.00 2.00 | 1.54 | 1.26 | 1.71 | 1.88 | 1.53 | Little longer...) 16 | 7 
15.75 | 6.81 | 7.11 | 11 2.09 2.09 | 1.46 | 1.33 | 1.86 | 1.77 | 1.47 }..... do 16 7 
} 4.37 | 5.82 | 6.66 | 11.33 | 2.12 2.00 | 1.30 | 1.30 | 1.61 | 1.64 | 1.50} Equal.......... 15 | 7 
3.87 | 5.541 5.73 | 6.2 | 2.38 2.58 | 1.55] 1.29 |...... 1.79 | 1.45 | Longer 18 | 7 
BH 1 A 1 ncces s 2.18 2.01 | 1.50} 1 a 7 





33 | 2 1.74 | 1.56 | Little longer... 15 


In the synonymy of this species, Berg includes 7) macu/atus, Girard 
(part), 7. cordovensis Weyenbergh, and 7. tenuis Weyenbergh. 


28. PYGIDIUM CORDOVENSIS (Weyenbergh). 


Trichomycterus cordovensis WEYENBERGH, Act. Acad. Nac. Cien. Buenos Aires, 
III, Pt. I, 1877, p. 11, pl. m1, figs. 1 and 2, ‘‘Rio Primero y acequias de 
Cordoba.”’ 

Trichomycterus tenuis WEYENBERGH, Act. Acad. Nac. Cien. Buenos Aires, III, 
Pt. I, 1877, p. 12, pl. m1, figs. A, B, C., ‘‘Laguna en la Sierra de Cordoba, 
cerca de la Villa Cruz-del-Eje.”’ 

Trichomycterus tenuis and Trichomycterus cordovensis, EtGENMANN and E1GENMANN, 
Occ. Pap. Cal. Ac. Sci., 1, 1890, p. 326. 

Pygidium areolatum, Berc, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 
1895, p. 143 (Cordoba); in part. 

Berg regards this species and /?. tenuis (Weyenbergh) as specifically 
identical with /. areolatum (Cuvier and Valenciennes). Eigenmann 
and Eigenmann list these two among others as ‘* doubtful species of 
Pygidium.” They remark: ‘‘As most of the young of the species of 
Pygidium are very much alike in coloration, and usually entirely dif- 
ferent from the adult, we are compelled to place here most of the 
species based on young individuals, unless they were collected together 
with large individuals.” 

We have 2 specimens easily referable to Pygidium tenuis; we 
also have somewhat larger young of 7. aveolatum, which are certainly 
different from P. cordovensis according to the description of that 
species by Weyenbergh. We can observe no essential differences 
other than those that may be due to size between P. cordovensis and 
P. tenuis as shown by the descriptions and figures. The most pro- 
nounced difference is in the greater length of the barbels in P. cordo- 
vensis. Disregarding this, /”. tenuis may be regarded as the young of 
P. cordovensis. 


| 
| 
| 
| 
| 
| 
| 
| 
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Regarding 7. te NUIS, We ey enbergh states that he is inclined to believe 
it to represent a new genus, but the lack of literature forces him to 
treat the subject with caution. He therefore provisionally describes 
the species under the generic name of Zrychomycterus. The most 
important eee characters given by him are the following: 

D. 6; A. 5; P. 8; V. 6; C. 10. 


Color: Desky gray, me dull yellow belly, ond yellowish fins; base of caudal 
dusky. 


It was found in a little lake in the Sierra de Cordoba, near the town 
of Cruz-del-Eje. Length of largest individual 3 cm. (about 1.18 inches). 
The figure represents a fish similar to ours in color. 

The most important points given in Weyenbergh’s description of 
P. cordovensis are as follows: 

D: 7? A.B; BBs V8; GC A, 

Color: Clear sepia; fins aan excepting middle of caudal which is dusky or 
plumbeous; some have dusky spots or wavy markings on the back and are somewhat 
dusky about the lateral line; belly pale; top of head with a dusky spot between the 
eye and upper barbel; this barbel dusky, the others pale. Length of largest indi- 
vidual 8 em. (about 3.12 inches). 

Regarding the habitat and habits of the fish Weyenbergh says that— 

This little fish is caught in the Rio Primero and in the channels of Cordoba, 
where it searches for aquatic insects, especially larvee of the. friganids. It moves 
about amongst the rocks with remarkable swiftness, emptying the shells of the larve 
mentioned, constructed of gravel and stuck to the larger rocks; it is difficult to catch, 
since it disappears and conceals itself under the rocks and in the mud at the first 
sign of danger. 

Description of the larger of our specimens: Total length 1.75 inches. 
Head 4.75 in length without caudal; eye 10.6 in head; snout 2.66; 
longer maxillary barbels about 2 in head; nasal barbel scarcely reach- 
ing front of eye; depth of body 7.60 in length without caudal; first 
pectoral ray somewhat produced, its total length 1.23 in head; length 
without produced ray 1. - in head; base of ventral a little in advance 
of origin of dorsal; D. 9, its base 2 in head; A. 6, its origin immedi- 
ately under last ray of vane length of anal hase 2.66 in head; dis- 
tance from posterior base of anal to lower base of caudal equaling 
length of head; caudal emarginate. 

Small example: Total length 1.62 inches. Head 5; eye 7; snout 
2.80, and longest maxillary barbel 9 2 in head; nasal barbel just reach. 
ing front of eye; depth of body 8.75 in length without caudal; first 
pectoral ray somewhat produced, about 1.16 in head; without pro- 
duced ray, pectoral fin 1.40 in head; base of ventral somewhat in 
advance of origin of dorsal; D. 9, its pase 1.75 in head; A. 6, its 
origin under posterior end of dorsal, its base 2.14 in head; dokance 
from posterior base of anal to lower base of caudal a little greater 
than length of head. 
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. The coloration of both specimens is essentially the same. Back 
F dusky from thick punctulations; a dusky stripe on side of back from 
. nape along base of dorsal to its posterior end; below this a narrow 
t stripe of straw, with dusky punctulations, to base of caudal; again, 

below this, along lateral line, a sharply defined black stripe to base 
of caudal, continued on the caudal fin as a dusky shade; side below 
L 


abruptly pale, probably white in life; fins all pale; barbels dusky; 
head dusky above and on snout, to a little below eye; abruptly pale 
n below. 

. Locality unknown; perhaps from Rio Primero, Cordoba. 

The most pronounced differences between P. cordovensis and 1’. 


f areolatum are: 
P. cordovensis has a considerably longer head; first pectoral ray 
produced; pectoral length without produced ray shorter; distance 


vr from tip of snout to origin of dorsal in length without tail is some- 
at 


what less, 1.66 to 1.69 in head; length of dorsal base very much 


1e » . “~~ . 
, shorter; dorsal rays fewer; anal rays fewer; and a great difference in 
coloration. 
— Family LORICARITD®, 
a, _ 
; 29. PLECOSTOMUS CORDOV£ Ginther. 
= Plecostomus cordove GéNTHER, Ann. Mag. Nat. Hist., II (5th ser.), 1880, p. 11, 
» Cordoba.—EIGENMANN and EIGENMANN, Occ. Pap. Cal. Ac. Sci., I, 1890, pp. 
st 357 and 409 (Bon Jardin on the Rio San Francisco; Port Alegra).—REGAN, 
Monogr. Loricariidie, 1904, p. 212, pl. 1x, fig. 3 (Cordoba). 
S Gunther had 1 specimen, 9.5 inches long, from Cordoba, as the type 
DS : . 
of this species. 
1- , s : te — ; ; ‘ 
. We have 7 specimens, 3.75 to 13.5 inches long, from Rio Primero, 
Province of Cordoba, which agree essentially with Giinther’s de- 
} aie 
scription. 
°S rn . . “~ . . . . . . 
: he principal difference is in the coloration of the fins. According 
i- ne ; ; 
to Giinther, ‘teach ray of the caudal and pectoral is crossed by a 
S- . . . . 2 
number of short black streaks, whilst the dorsal fin is crossed by 6 or 
ao 


= 7 black zigzag stripes.” 
In our examples the fins are all spotted; membranes of all fins 


” excepting caudal with round and elliptical spots in rows on each side of 
’ and close to each ray, arranged pinnately in relation to the ray; only 
- the first ray of each of these fins with spots; in the caudal the spots 
r are on the rays only, sometimes extending on the membrane, making 
= short crossbars. If the dorsal is not fully expanded the spots have 
- somewhat the appearance of zigzag stripes; in the smallest 2 examples 
: the spots of all the fins coalesce to some extent, and in the dorsal, 


especially in the smallest specimens, are actually cross stripes. 
In the smallest specimen the spinules on the posterior edge of the 
lateral plates are proportionally larger than in the larger examples. 


} 
| 
| 
| 
i 
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The plates counted in the series in the middle line of body | are uni- 
formly 28, in the series just below the dorsal, 30; the dorsal formula 
is always I, 7, and the anal rays 5. There are minute spines on the 
edge of the opercle; dorsal base considerably shorter than the distance 
from posterior dorsal ray to adipose, pectoral reaching somewhat 
beyond base of ventral and the ventral a little beyond anal. 

The accompanying table shows some unimportant variation in pro- 
portional measurements according to the size of the individual: 


Proportional measurements of Plecostomus cordove. 








| Head | Long- | 
Total | in Width | Eyein)| ¢ Inter- | Long- jestanal p44. 
length | length j1,.4 , of head |interor- —— orbital est dor-| ray in a 
in | with- ; nits | bital |peaq.o}, im | salin | long- head,.a 
inches. out cau- lengtha width, head. >| head. @/ est dor- fe 
dal.a | Sal ray. 
| | ! 
13.5 4.58 | 1.13 | 4.54 | 1.34 2) LO | LB 1 | i 
| 11.12 1.26 | 1.13 | 5.00 | 1.26 3 111 | 1.74 | 1.30 i 
me 4.26 1.09 4. 20 1.30 2.47 1.15 1.79 1.30 
10.5 4.34 1.12 4.20 1.27 2.23 1.07 1.67 1.24 
9.5 4.22 1.08 3. 80 1.25 2.31 Sf Oe 1.17 
| 6.87 , 4.00 1.08 3.87 1.36 2.19 1.14 | 2.12 1,21 
3. 81 | 3.00 3. 71 1.18 3. 33 1.35 2.10 1.44 | 1.80 1,58 
| ! 


a Head measured from tip of snout to end of occiput. 
b Head measured from tip of snout to upper end of gill-opening. 


Family GYMNOTID-%. 
30. EIGENMANNIA VIRESCENS (Valenciennes). 
PEZ-ESPADA OR MACHETA. 


Sternarchus virescens, V ALENCIENNES in D’Orbigny, Voy. Amer. Merid., 1847, Pt. 
2, V, p. 11, pl. xu, fig. 2.—Weyenspercn, Act. Acad. Nac. Cien. Cordova, 
III, 1877, p. 6 (Las Aguas de Santa Fe). 

Eigenmannia virescens, EIGENMANN and KEnneEpy, Proc. Ac. Nat. Sci. Phila. 1903, 
p. 530 (Matto Grosso or Asuncion, Arroyo Trementina).—EIGENMANN and 
Warp, Proc. Wash. Ac. Sci., VII, 1905, p. 5 (Rio Magdalena to Rio de la 
Plata, east of the Andes). 


We have one specimen which we identify as this species, although 
it disagrees slightly with the descriptions. It is a female 13.75 inches 
long, full of ripe eggs. 

Head in total length about 12.94; depth 8.8; tail from posterior 
base of anal about 3.92 in total length; eye 4.25 in head; snout 28.3; 


pectoral about 1.13 in head; anal rays 232; scales on lateral line to 
opposite posterior base of anal 123. 


Family POZCILIIDA. 
31. CNESTERODON DECEMMACULATUS (Jenyns). 


Pecilia decem-maculatus Jexyns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 115, 
Maldonado. 

Girardinus decemmaculatus, Peruata, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., 
X (XXX), 1890-91, p. 253 (La Plata). 
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Cnesterodon decemmaculatus, GARMAN, Mem. Mus. Comp. Zool., XIX, No. 1, 
1895, p. 44, pl. v, fig. 13, teeth; pl. vim, fig. 16, male (Uruguay River, 
Maldonado).—Bera, Anal. Mus. Nac. Buenos Aires, V, 1897, p. 290 ( Argen- 
tina; Uruguay; Brazil; Meridional). 

According to Jenyns, one specimen taken by Charles Darwin at 
Maldonado, in a lake that had been suddenly drained, was 1.33 inches 
in total length, and the vertical fin formule were D. 8; A. 10. 

One of our 3 specimens, 1 inch long, without caudal (which is 
broken off), and another about 1.18 total length are females containing 
well-grown embryos; D. 8 and A. 8 in each; scales 29 or 30-8, 

Berg says that it is very abundant in quiet waters of the Province 
of Buenos Aires and eastern Ecuador. He gives the dorsal and anal 
formule as D. 8; A. 9 or 10; and the scales as 29 to 31-8 or 9. 


Family GALAXIID.®. 
32. GALAXIAS MACULATUS (Jenyns). 


Mesites maculatus Jenyns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 119, pl. xxu, 
fig. 4, Hardy Peninsula, Tierra del Fuego; River Santa Cruz, Patagonia. 
Galaxias maculatus, GéNTHER, Cat., VI, 1866, p. 212(Tierradel Fuego; Patagonia ).— 
Peruara, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 1890-91, p. 
654 (‘‘ Lago e torrenti di Porto Cook’’).—Puti.ipr1, Verhand-Deutsch. Wiss. 
Santiago de Chile, III, 1895, p. 21 (Valdivia and Chile).—Detrin, Revista 
Chilena Hist. Nat., III, 1901, p. 33 (Puerto Mont, Valdivia; Tierra del Fuego; 
Malvinas i Puerto Santa Cruz, Patagonia).—STeinpacuNner, Abhandl. Kent. 
Zool. Chil., I, 1898, p. 328 (‘‘ Rio Pescado, Punta Arenas, Magellanstrasse’’ ). 


Eighteen specimens from 1.5 to 2.66 inches in total length; 12 
adults most of which are gravid females, and 6 young, collected Novem- 
ber 23, 1903, in Lake Nahuel Huapi. 

The adults are clouded and marked with large spots, which consist 
of groups of fine dusky dots. 

The young are colorless or with a few very fine dusky dots, thickest 
on the back and along the bases of the vertical fins. 


Proportional measurements of Galaxias maculatus, 


| 





| |s a2 
be 3 BSs 
os Z oss 
_ $i2/i8|4le saz 
sis = 2 = & S Ess ¥ 
~Ale a eg hi A = > Zz 
1 | 2.62 | 4.72 8.42 3.57 4.16 10 15 2.57 2.36 | Female. 
2/ 2.56 | 4.56 6.70 | 3.33 3.33 9 13 2. 28 . 2.18 Do. 
3 | 2.37 4.33 5.47 4.00 4.00 11 14 2.50 2. 20 Do. 
4| 2.25 4.16 4.54 3.66 3.66 10.5 14 2. 46 2.18 Do. 
5 | 2.18 | 5.44 6.12 3.00 4.5 ll 15 2.50 2.75 Do. 
6 | 2.12 | 4.27 5.87 3.66 | 3.66 ll 15 2.70 2.50 Male. 
7 | 1.87| 4.44] 3.63 | 8.60 | 4.50 10 14 2.00 2.50 (?) 
8 | 1.62 4.50 | 12 3.20 | 3.20 10 14 2.22 2.00 | Young. 
} 9} 1.5 4.71 | 9.42 | 2.80 | 3.50 10 14 2.22 2. 3: Do. 
10 | 1.5 4.85 | 9.70 | 2.80 | 3.50 10 14 2.22 2. Do. 












| 
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33. GALAXIAS TITCOMBI Evermann and Kendall, new species. 


Head + in length without caudal; depth 5.94; eye 4.23 in head; 
snout 3.92; D. 10; A. 11; snout bluntish; eye moderate, slightly 
shorter than snout; dorsal outline arching slightly from occiput, thence 
nearly straight to front of dorsal; height of dorsal 8.56 in length with- 
out caudal, its base about 2.20 in head, the first rays when depressed 
not reaching tip of ‘last rays; distance from tip of snout to origin of 
dorsal about 1.46 in length without caudal; height of anal about 8.46 
in same length, its base about 2.20 in head, the tips of first rays not 
reaching tips of last when depressed; distance from tip of snout to 
anal origin about 1.32 in length without caudal; pectoral short, rounded; 
ventral very short, about 2.5 in head, the distance from its origin to 
base of pectoral about 3.35 in length without caudal, and distance 
from its origin to point of anal about 5.25 in same length: caudal 
deeply emarginate. 

Color, very pale gray, slightly more dusky on back from thick 
minute punctulations; irregular groups of black dots on side extending 





Fic, 2.—GALAXIAS TITCOMBI. (From the type.) 


not quite to belly, giving a clouded effect and the appearance of broken 
and entire crossbars; belly pale with very few dots in front of ventral; 
a row of black dots from base of each ventral to each side of vent; fins 
pale, with some punctulations, head thickly punctulated above, on 
snout, and on side about to level of upper jaw, abruptly pale below. 

Type.—Cat. No. 55571, U.S.N.M.,a specimen 5.62 inches long, col- 
lected December 13, 1903, by Mr. John W. Titcomb, from Rio Traful 
near Lake Traful, Argentina. 

W. take pleasure in naming this interesting species for Mr. John 
W. Titcomb, assistant in charge Division of Fish Culture, United 
States Bureau of Fisheries, under whose direction the present collec- 
tion of fishes was made. 

We have a second specimen (cotype, No. 1439, Bureau of Fisheries) 
which may be briefly described as follows: 

Total length about 2.5 inches. Head 4.15 in length without caudal; 
depth 6.75; eye 4.33 in head; snout 3.71; D. 10; A. 10, its height 7.71 
in length without caudal; pectoral rounded, about 1.85 in head; ventral 
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short, its height 2.16 in head. Coloration similar to that of the type, 
but the groups of spots forming somewhat more definite crossbars. 

Ten species of Ga/arias are recorded from South American waters. 
These are founded upon specimens ranging from 2 or 3 to 13 inches in 
length. It is not improbable that some of these nominal species may 
be based on characters due to differences in size and age, and therefore 
not of specific value. It is not impossible that the present species is 
the young of some known species, but the data available do not show 
it. It is closely related to G. maculatus (Jenyns), as indicated by 
specimens before us which we have identified as that species. It is 
also close to G. a/pinus Smitt“ from R. Azopardo, Admiralty Sound. 

Smitt suggests the possibility of G. u/pinus being identical with 
G. maculatus, or G. coppingeri (Giinther), saying **The length of 
the head prevents me calling this fish Ga/axrtas maculatus, and the 
length of the ventrals, compared with the post-abdominal, is very 
much greater than in Galaxias coppingeri, as described by Giinther. 
Nevertheless I am of the opinion that the difference in this respect 
may be transitory.” 

Our specimens differ from G. maculatus chiefly in the blunter snout, 
smaller eye, usually higher dorsal and anal, fewer anal rays, and some- 
what different coloration; the group of dots being more irregular and 
fewer, this giving the fish less of a clouded or marble appearance. 

From @. alp/nus Smitt, it differs amongst other things, in having a 
much smaller eye, somewhat longer snout, higher anal, and much 
shorter pectoral compared with the length of the head, and there are 
fewer anal rays. 


Proportional measurements of species of Galaxias. 


of ven- 


Species. 


zy 





t 
r. 





Pectoral in head, 
Ventral in head, 


5 x 
= nm ie 
Aels z = 
a - 7. aad we 
tsimia la = 
(alaxias titcombi......... 65 5.944 4,23 | 3.92 | 10 | 8.56 | 11 | 8.46 | 1.89 | 2.24 | 2.50 1.61 
4 | 6.75 | 4.15 | 4.33 | 3.71 | 10) 7.71 | 10) 7.71 | 1.85 | 2.42 | 2.16 1.62 
Galarias maculatus ...... 65 | 5.7 4.75 | 3.42 | 3.42 9 | 8.76 | 14 | 8.14 1.71 | 2.14 | 2.40 2.50 
60.5.7 4.33 | 4 { 11 | 9.45 | 15 | 9.45} 2 2.33 | 2.40 2.20 
Galarias alpinus......... 13 | 8.38 | 4.32 | 3.48 | 4.59 10) (2?) | 12) 9.91 | 1.69 2.18) 2.01 1.85 
4 | 7.86 | 4.05 | 3.90 4.50 | 10 | 7.86 | 13 | 7.86 | 1.70 | 2.20 | 2.19 1.35 


“Poisson de L’ Exp“dition Scientifique 4 la Terre de Feu, Bihang till K. Svenska 
Vet.-Akad. Handlingar, X XIV, 1895-1897, p. 118, pl. x, figs. 40 and 40a. 
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Family ATHERINID. 
ODONTESTHES Evermann and Kendall, new genus. 


Odontesthes Evermann and Kendall, new genus of Atherinide (0. 
yp rugie). 

This genus differs from asilichthys in having 2 rows of compara- 
tively long, sharp teeth on each jaw, and conspicuous vomerine teeth, 
instead of several series of fine sharp jaw teeth and no teeth on the 
vomer as in the latter genus. 

(odovs, tooth and €o6ia, eat.) 


« 


34. ODONTESTHES PERUGIZ Evermann and Kendall, new species. 

Atherinichthys vomerina?, Perveta, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X 
(XXX), 1890-91, p. 621 (Montevideo). 

Atherinichthys vomerina, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., 1,) 
1895, p. 26 (Costa Patagonica; Mar del Plata, Montevideo); not Atherina 
vomerina CuvIER and VALENCIENNES. 

Head 4.17 in length without caudal; depth 7.31; eye 4.66 in head, 
1.08 in interorbital; snout 3.11; D. IV-8; A. 14; seales 50-10. 

Body comparatively slender, somewhat compressed, belly rounded; 
head flat above, scaleless; snout long, depressed, lower jaw slightly 


FIG. 3.—ODONTESTHES PERUGLY. (From the type.) 


shorter than the upper, with comparatively long, sharp, somewhat hook- 
ed teeth, in 2 rows in each jaw; somewhat smallar but similar teeth on 
head of vomer arranged in 3 groups, connected by a single row of still 
smaller, similar teeth; no teeth on palatines; eye moderate; scales 
entire; pectoral moderately long, 1.27 in head; posterior portion of 
first dorsal about over anterior portion of anal; second dorsal inserted 
posterior to middle of anal. 

Color (after preservation in formalin and later in alcohol), generally 
pale yellowish gray; a silvery stripe below spinous dorsal occupying 
lower part of fourth, whole of fifth and upper part of sixth scale of 
the tranverse series; marginand tip of snout black; few black dots on 
back, thickest on margins of scales posterior to dorsal; bases of 
posterior 5 dorsal rays dusky; extremity of caudal broadly dusky, 
other fins pale. 

One specimen, the type, Cat. No. 55572, U.S.N.M., 5.62 inches 
long, Argentina; locality label lost; probably from fresh water. 
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Named for Alberto Perugia, of the Natural History Museum of 
Genoa, in recognition of his work on South American fishes. 

Perugia describes a specimen from Montevideo as doubtfully Ather- 
inichthys vomerina Cuvier and Valenciennes. 

Atherina vomerina Cuvier and Valenciennes was from Mexico, and 
is now considered identical with A. humboldtiana of the same authors, 
and as belonging to the genus C//rostoma, with which the generic 
name Atherinichthys must be considered synonymous, since it was 
based on A. vomerina. 

Berg also records Atherinichthys vomerina, regarding which he says 
that it affects salt water, and is rarely found in the mouths of rivers 
and those lakes which have immediate communication with the Atlantic 
‘ Ocean; that it is distinguished from other species which reach a con- 

siderable size in having 2 or 3 groups of small teeth on the vomer, in 
) some examples, abnormally, a single group. He states that he had 
some examples in which the upper lobe of the caudal was the longer, 
and others with a triangular spot on the pectoral, and that the number 


’ of dorsal and anal spines and rays are very variable, giving the-fin and 
scale formule as follows: D. IV to VII-9 to 11; A. 17 to 20; scales 

5 48 to 56-10 or 11. 

i 


In the synonymy of this species he includes A. vomerina, Perugia. 
On page 27 of Berg’s Enumeracién he describes a new closely related 
species, from Mar del Plata, under the name Atherinichthys platensis, 
which differs from the present species principally in the number of 
scales, which he gives as about 70-15 or 16. This species evidently 
belongs in our genus Odontesthes and should stand’ as Odontesthes 
platensis (Berg). 


35- BASILICHTHYS BONARIENSIS (Cuvier and Valenciennes). 


PEJERREY. 
k- Atherina bonariensis CuvrerR and VALENCIENNES, Hist. Nat. Poiss., 1835, X, p. 469, 
mn Rio de la Plata, near Montevideo. 
ll Atherinichthys bonariensis, Pervaia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., 
as X (XXX), 1890-91, p. 620 (Laguna Ihera, near Corrientes).—Ber«, Anal. 
of Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, p. 30 (Montevideo; Mal- 


donado; Mar Chiquita). 


According to Berg this species is rare in salt water, but abounds in 
the lakes and rivers, attaining a large size. He says that the species 


: is distinguished from the others that he has mentioned (A. rome rind, 
of A, plate nsis, A. microlepidotus, A. laticlavia, and A. argentinens?s) 
ws principally by its smaller eye, which is contained 6 or 7 times in head, 
of and the head about 4 in length of the fish. 

7. In our collection there are specimens from 4 to 21.5 inches long. 
, The proportional size of the eye alone is an unreliable character, since 
- it is somewhat.in inverse ratio to the size of the fish. 


Proc. N. M. vol. xxxi—06——7 
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B. bonariensis is distinguished from B. microlepidotus by the rather 
longer and sharper snout and larger scales. 

According to Mr. Titcomb the pejerreys are regarded in Argentina 
as the most valuable fresh-water fish of the country. They inhabit 
both fresh and salt water. During the winter months one species at 
least (B. hbonariensis), is said to ascend the Rio de la Plata above 
Buenos Aires where it is caught by anglers with two or three hooks 
attached to one line very much as smelt are caught through the ice in 
the tidal rivers of New England. However, they do not have any ice 
in the Rio de la Plata. Mr. Titcomb found this pejerrey in Lake 
Chascomus, about two hours’ railroad journey from Buenos Aires, 
where commercial fisheries have their existence. The Chascomus is 
almost a sea-level lake, having an outlet to the sea during periods of 
high water. The lake is shallow and is reported to have run dry on 
one occasion so that the fish were all exterminated. Apparently the 
pejerrey enter this lake from salt water for the purpose of spawning. 
The first examples seen in this lake were observed by Mr. Titcomb 
October 20, and he thinks the spawning season of the pejerrey in the 
latitude and elevation of Chascomus would be about the latter part of 
October and the early part of November. The water temperature in 
Chascomus Lake must become very high in midsummer, and the water 
is rather sluggish and roily. He next encountered the pejerrey (B. 
microlepidotus) in the Rio Negro in latitude 39°, south but found no 
spawning fish among them. They were seen at several points on the 
Rio Limay and its tributaries in the early part of November, and they 
were found spawning in tributaries of Lake Nuhuel Huapi in the latter 
part of November. The species seems to be fairly abundant in the 
Rio Limay and in tributaries of the lake. They evidently go to the 
lakes and enter the tributary streams for spawning purposes. At 
Lake Traful the pejerrey was found spawning December 13. It evi- 
dently spawns on a rising temperature. The wind blows for days at 
a time on these lakes in the Andes Mountains, sometimes for two 
weeks without ceasing. Apparently the fish in Lake Traful had been 
waiting for the wind to go down, and when it did go down the after- 
noon in question they entered the small bays for spawning purposes, 
where about 500 pounds were taken at one haul with a 100-foot Baird 
seine. Mr. Titcomb was informed by responsible persons that the 
pejerrey is found in waters of Argentina as far south as the Strait of 
Magellan. Both the trucha and pejerrey are said to be abundant in 
the latitude of Chile corresponding to those in which it is found in 
Argentina. 

Some of the fish enter rivers tributary to the lakes to spawn, and 
others select the shallow sandy bottoms of the lakes near the shore, 
but not necessarily in sheltered places. 
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Both pejerrey and trucha, in ripe spawning condition, were fre- 
quently caught in one and the same haul of the collecting nets. 

The pejerrey is quite as prolific as the trucha, its eggs ure capable 
of artificial fertilization, and the species can be artificially propagated. 

Since Mr. Titcomb’s return from Argentina the pejerrey has been 
propagated to a limited extent. The eggs were obtained from fish 
caught in Lake Chascomus, transferred to Buenos Aires and placed in 
McDonald jars. After being eyed they were distributed in lakes not 
known to contain any fish and left to nature’s care. Fish Culturist 
Tulian, who was placed in charge of the work after the methods had 
been developed by Mr. Titcomb, states that when the eggs were thus 
placed in the lakes he sheltered them with a network of brush to keep 
away predaceous birds. He reports that he has heard from one of the 
lakes where these eggs were planted, that numbers of small fish have 
since been seen, and he believes the plant was a success. 

The eggs are quite adhesive in their nature, and should apparently 
be handled much like those of the pike perch. It is the policy of the 
present administration in Argentina to propagate the pejerrey on a 
large scale and distribute them in waters not now productive. 

The largest pejerrey seen by Mr. Titcomb was taken in Lake Traful 
and measured 48 cm. long (probably B. microlepidotus). 


Proportional measurements of Basilichthys bonariensis. 


| Head in 


Total . —— Eye in Nice 
on without | end. | SN0Ut. ie i: bent 

menes. | caudal. — 
21.5 4.15 7.43 2.97 2.18 61-14 VI-10 18 1.48 
21.5 4.31 8. 21 3.10 2.49 60-14 V-11 19 1.41 
oon | vaankenees 7 3.15 1. 88 60-14 V-19 16 1.34 
a ibanewdenne 7.50 3. 26 2 4-14 VI-11 18 1. 36 
a’ Txesecuamen 6. 69 3.10 | 2.07 54-13 IV-10 18 1.24 
12 4.83 | 5.60 3. 06 1.8 55-12 IlI-9 18 1.19 
10. 75 4.28 6.22 3. 06 Lb 56-14 V-10 17 1.24 
8.75 4.25 4.88 3.14 1.44 55-14 V-10 16 1.15 
9.34 4.10 6.25 4.16 1.75 5-14 V-10 16 1.19 
7.25 4.41 5.50 3.38 1. 62 14 V-10 17 1.10 


a Deformed. 


36. BASILICHTHYS MICROLEPIDOTUS (Jenyns). 
PEJERREY DE MANILA; PEJERREY DE MALVINAS. 


Atherina microlepidota Jenyns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 78, pl. xv1, 
fig. 1, la, 1b, Valparaiso. 

Antherinichthys microlepidotus, Perveta, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., 
X (XXX), 1890-91, p. 32 (Bocca del Rio Negro).—Berre, Anal. Mus. Nac. 
Buenos Aires, IV (2d ser., 1), 1895, p. 66 (Costa patogonica; Mar del Plata; 
Montevideo). 


Berg states that this species is usually small. Those that occur in 
Mar del Plata and Mar Chiquita measure usually from 15 to 17 em. 
in length. He further says that according to Eigenmann and Eigen- 
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mann it inhabits fresh water, but that he knows of it only in the mouth 
of rivers, in brackish water; for example, the Rio Negro in northern 
Patagonia. 

We have 24 specimens that we identify as tnis species from lakes 
Nahuel Huapi and Traful and from Nirihuahu, tributary of Rio Limay. 

Our specimens range in total length from 1.48 to 13.5 inches, agree- 
ing very well with Jenyns’ description and figure. 

The following table of proportional measurements indicates the 
range of variation in specimens of the various sizes: 


Proportional measurements of Basilichthys microlepidotus. 


of anal in | 


head, 


Locality. 


Eye in head. 
Pectoral in head. 
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DMD cs wis Wide ss andes 7 5.12 | 6.11 4.13 70 BRE Sak cid tonndabcwesine 
Cos Kote sesau ckexe 1.78 | 7.33 | 3.538 70 V-10 15 | 1.24 1,39 
Sg acted ist incepta aie slate 5. 25 4.68 | 6.88 | 4.16 | ve IV-10 15 | 1.19 1.31 
Lake Nahuel Huapi...... 6 1.94 | 5.69 | 4.07 | 72] VII-10 1 ace bes acca 
?Tributary Limay Basin.. 3.62 | 4.78 | 7.18 | 8.380 | we V-10 15 | 1.26 1.37 


Family MUGILID&. 
37- MUGIL BRASILIENSIS Agassiz. 
LISA. 





Mugil brasiliensis AGAssiz in Spix, Pise. Brasil., 1829, p. 134, pl. Luxx, Atlantic 
Ocean.—Berc, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, p. 31 
(Costa patagonica; Bahia Blanca, Mar del Plata, Cabo de San Antonio; Mon- 
tevideo; Maldonado). 

Mugil liza, Perveta, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 
1890-91, p. 622 (Montevideo). 

Berg has shown that this species exhibits considerable variation in 
form according to the size of the fish, and in color according to the 
character of the water inhabited. It enters brackish and fresh water. 

The following notes taken from the 4 specimens representing this 
species from Rio de la Plata in our collection show some variation in 
proportional measurements in examples of about the same size: 

(1) Total length 12 inches; length without caudal 9.67 inches. Head 
3.85 in length without caudal; interorbital 2.10 in head; D. IV-8; A. 
III, 8; scales 36 or 37, -12. 

(2) Total length 13 inches; length without caudal 11 inches. Head 
4.09; interobital 1.79; D. IV-8; A. LIT, 8; scales 35, -12. 

(3) Total length 13 inches; length without caudal 10.5. Head 4; 
interorbital 1.90; D. IV—-8; A. III, 8; seales 35, -12. 

(4) Total length 13.5 inches; length without caudal 11. Head 4.09; 
interobital 1.95; D. IV-8; A. III, 8; scales 35, -12. 
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L 
. Family SCOMBRIDUE. 
38. SCOMBER JAPONICUS Houttuyn. 
’ CABALLA. 
Scomber japonicus Houtrrvyn, Verhand. Holland. Maats. Weet. Haarl., XX, p. 21, 
; Japan. 
Scomber colias GMELIN, Syst. Nat., I, 1788, Pt. 4, p. 1329, Sardinia. 
> | Scomber scombrus, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, 
j p. 40 (Mar del Plata; Montevideo). 
Regarding this species, which he believes to be S. scombrus, Berg 
; says that the swimming bladder is absent, rendering the determination 
' of the species absolutely certain, and that individuals have been 
' observed with only 10 spines in the dorsal fin. According to Jordan 


and Evermann,‘ the dorsal fin formula of S. scombrus is X1-12 with 5 
tinlets; and of is colias= japonicus, EX=}. 12 and 5 or 6 tinlets. Thus 
the number of dorsal spines given by Berg applies to the present spe- 
cies rather than to S. scombrus, yet the number of spines doubtless 
varies somewhat in both species. If the air-bladder is really absent, 
the fish mentioned by Berg was S. scombrus, but it may be that the air- 
bladder was overlooked, as it may easily be under certain circum- 
stances, especially when the viscera are somewhat macerated. Under 
these circumstances, and since the single specimen in our collection is 
undoubtedly S. japonicus, it is not improbable that Berg’s specimen 
also was of this species. 
i Regarding its abundance, Berg states that it has been observed a 
: very few times at Montevideo and Mar del Plata, where many were 
; aught near the end of January and first of February, 1895. 

Our specimen from Mar del Plata presents the following characters: 
Total length, 13.5 inches; length without caudal, 12 inches. Head 4 
in length without caudal; depth 1.26; eye 4.8 in head; maxillary 
about 2.08, and mandible 1.84; D. VIII-I, 11+5 finlets, the longest 
spine 2 in head; A. I, 10+-5 finlets; pectoral 2 in head. 


Family CARANGIDUE. 
| 39. PARONA SIGNATA (Jenyns). 
: PALOMETA. 


Paropsis signata Jenyns, Zool. Voy. Beagle, Pt. 4, V, Fish, 1842, p. 66, pl. xm, 

i northern coast Patagonia.—Pervera, Ann. Mus. Civ. Stor. Nat. Genova, 
2d ser., X (XXX), 1890-91, p. 614 (Montevideo; Bacino del Rio Santa Cruz) 

Parona signata, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, p. 39 
(Bahia de Santa Cruz; Bahia Blanca; Mar del Plata; Montevideo). 


Berg says that this species is very common along the whole coast, 
and is caught at Montevideo at certain times of the year ir enormeus 


@ Fishes North and Mid. Amer., Pt. 1, 1896, pp. 865, 866. 
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quantities. He calls attention to the fact that the description by 
Jenyns has been corrected and added to by Steindachner, Liitken, and 
Perugia, and that the black spot under the pectoral is variable in 
intensity and extent, and is occasionally absent. 

Regarding the size attained by this species, Berg says that he saw 
one measured at Montevideo that was 45 cm. [over 18 inches] long 
without the tail, and 18 cm. in height. 

Our collection contains 5 specimens 14.25 to 16.5 inches in total 
length, from Mar del Plata. The following notes were taken from our 
largest example: 

Total length from tip of lower jaw to tip of caudal 16.5 inches; 
length to fork of caudal 14.75 inches, and to base of caudal 14; depth 
2.33 in length without caudal; D. I-I-I-I-I-I, 32, the longest soft 
rays or anterior lobe, 1.46 in head; A. I-I, 32, the longest rays or 
anterior lobe, 2.03 in head; head from tip of lower jaw to gill-opening, 
3.92 in length without caudal; eye 6.33 in head; snout 4.07; distance 
from tip of snout to posterior extremity of maxillary a little less than 
7 in head: width of posterior extremity of maxillary 1.4 in snout. 

The soft dorsals of our other specimens contain 33, 39, 34, and 35 
rays, respectively. 

Berg gives the vertical fin counts as D. VII, 1, 33-34 (rara V. 35-I, 
36); A. II, I, 34-36 (II, I, 37). 

Family SERRANID &. 
40. PERCICHTHYS TRUCHA (Cuvier and Valenciennes). 
TRUCHA. 
Perca trucha Cuvier and VALENCIENNES, Hist. Nat. Poiss., IX, 1844, p. 429, Rio 
Negro, Patagonia. 
Perca levis Jenyns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 122, pl. 1, Santa Cruz 
River, Patagonia. 

Cuvier and Valenciennes say that this fish seems to abound in the 
fresh waters, neither ascending from nor descending to the sea; that 
the inhabitants call it ‘‘trucha,” which is the Spanish name for trout. 
It is also said to be ‘‘delicate eating” and highly esteemed. It attains 
a foot in length. 

Mr. Titcomb found the trucha along with the pejerrey in the Rio 
Negro in south latitude 39°, but no spawning fish were among them. 
He found them together at several places also in the Rio Limay and 
its tributaries early in November. Late in that month they were 
found spawning in Lake Nahuel Huapi. They seemed to be abundant 
both in the Rio Limay and in tributaries to the lake, which they 
ascend at spawning time, which appears to be in December, as Mr. 
Titcomb obtained spawning fish December 13. 

The largest trucha seen by Mr. Titcomb was taken in Lake Traful, 
and measured 48 cm. long. 
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The eggs of a mature female trucha were counted and measured. 
From these data it is estimated that the trucha yields about 35,000 eggs 
to the pound. 

In the present collection are a number of specimens 1.5 to 16.5 inches 
long; and we have before us some specimens from Chile kindly loaned by 
Prof. Samuel Garman, of the Museum of Comparative Zoology in Cam- 
bridge, Massachusetts, and have examined the types of Percichthys 
chilensis Girard, which are in the United States National Museum. A 
study and comparison of this material indicate that there may be two 
species represented. Among them are three large examples (15 to 
16.5 inches long) which have about their heads a Scizenoid appearance, 
as mentioned by Cuvier and Valenciennes, and by Kner. There are 
also about a dozen of smaller size (from 1.5 to 12.5 inches) which bear 
more resemblance to a perch than toa Scienoid. They agree with the 
description of 7”. trucha Cuvier and Valenciennes and with the descrip- 
tion and figure of P. /evis Jenyns. 

Between these two sizes there are some notable differences, but 
none, perhaps, which may not be accounted for by the difference in 
size. In the large specimens the eye is somewhat smaller, the inter- 
orbital wider, and the maxillary longer than in the others. They have 
also a heavier appearance about the head, and the caudal peduncle 
seems stouter. The evidence, however, is insufficient to justify us in 
regarding them as distinct. 

The following table shows the variation in proportional measure- 
ments, etc., in the two sizes: 


Proportional measurements of Percichthys trucha. 





Head 
Total in : . 
— >, length length ‘ Eyein «¢ Maxil- Mandi- Inter- Pre- 
Locality. No. in with- | Depth. head, | Snout. lary. ble. orbital. orbital. 
inches.| out | | 
caudal.) 
EMS TUM icc 0sscccas 1 16.5 8.33 3.88 7.13 3.56 2.74 2.14 8.95 5. 35 
DP cine beishesebanis 2) 16.25 3.68 | 3.83 7.14 3.70 2. 63 2.27 4 5. 26 
Deine sacdcemanes 3 15 3.92} 4.45 7.39 3. 40 2. 65 2.23 3. 86 5. 30 
Arroyo Comajo ........ 4 12.5 8.31 3. 88 6.56 3. 72 2. 82 2.15 4.55 4,82 
eles 5} 11.5 3. 62 3.52 GRE hiecssans 2.84 2.08 4.43 4.58 
i dusceneedeskeeces 6 9 3 | 3.36 6. 50 3.93 2.76 2. 28 5. 20 5. 20 
BD bnsseweasdcessane 7 7.37 3.10 3. 29 5.26 | 3.57 2.94 2.27 5 5 
Dorsal fin. | Anal fin. ; 
| Number —— 
Locality. Seales. Longest | Longest of gill- ss T 
Formula. spinein | Formula. | spine in rakers. in on 
read. | head. . 





Lake Traful ........... 9-70-16 |  IX-I,11 |.......... II-I,9 5.09 { gtis |} 272 
Do.... 10-70-17 | IX-I,11 3.87 | II-I,8 6.25 er . 2 
Wi iesiat <scanisiciis 10-70-17} = X-1,11 257| 1-19 4.72 |{ 6113 \ 1.70 

Arroyo Comajo........ 12-70-17 | IX-I,10 8.03]  IL-1,8 5.65 | 6113 \ 2.77 
ii its ies 10-70-17 | IX-I,10 2.44|  II-1,8 4.30 { Sita } 2.30 
iisnsrlceitciacids 10-70-17 IX-I,11 224| II-I,8 aca{ tie} 250 


Piksassrcrsoxeviiers 10-70-17 IX-I,10 1.96 II-I,9 GE tannsecadnciivecaccnéan 
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41. ACANTHISTIUS PATACHONICUS (Jenyns). 


MERO. 

Plectropoma patachonica Jexyns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 11, off 
mouth Rio de Ja Plata, coast of Patagonia. 

Acanthistius patagonicus, Berc, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 
1895, p. 46 (Costa patagonica; Bahia Blanca; Mar del Plata; Montevideo; 
Maldonado). 

Berg reports this species as abundant in all the places mentioned, 
and points out marked differences between it and A. brasiliensis. 

Eight specimens in our collection from the market at Buenos Aires 
measure from 7.75 to 19 inches in total length. There is some varia- 
tion, according to size, as shown in the accompanying table: 


Proportional measurements of Acanthistius patachonicus, 


Head 
in 
Total length Eyein ¢ Maxil- Mandi- Inter- | g.0), 
length.| with- |PePth. ‘yeaa, SPout. “lary. “ble. — orbital. S¢ales.| Dorsal. | Anal. 
out } 
caudal. | 
19 2. 6 4.5 2.34 1.88 5. 78 100 | XII,1,15 I1I,8 
11+ 2. 76 5.15 4, 08 2. 22 1. 88 6.53 94 XI11,1,15 11,8 
9.5 2. 68 1. 80 1. 68 2. 28 1.93 7.41 94 | XII,1,15 11,8 | 
8. 25 2.77 1,83 4. 41 2.34 2.14 7.50 97 | XII,1,15 11,8 | 
7.5 2. 63 4. 64 4.33 2.19 1. 96 7.22 95 XI, 1,15 IlI,9 





The specimens were first preserved in formalin and later placed in 
alcohol, and the colors have become very much faded; but the ground 
color of the body seems to be gray, covered with fine reticulations of 
very dark-brown wavy markings; belly plain brownish and gray with- 
out markings; head the same; fins all plain brownish, but with wavy 
brown markings at base of spinous dorsal and sealy portions of soft 
dorsal and anal. 

Family SPARID/E. 


42. PAGRUS PAGRUS (Linnzus). 


Sparus parus Linnxus, Syst. Nat., 10th ed., 1758, p. 279, southern Europe.— 
BerG, Anal. Mus. Nac. Buenos Aires, 1V (2d ser., I), 1895, p. 49 (Mar del 
Plata; Montevideo). 

Pagrus vulgaris, Perveia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 
1890-91, p. 612 (Market of Montevideo). 

Berg says that this species is rather common in Mar del Plata and 
about Montevideo, and occurs in other localities on the Argentine and 
Uraguayan coasts. 

He gives vertical fin and scale formulas, as follows: D. XI 12 to XII, 
11; A. 8; scales 6-53 to 56-13. 

Two specimens in our collection, 12 and 13.37 inches total length, 
present respectively the following proportions: Head 3.04 and 3.22 in 
length without caudal; depth 2.55 and 2.68; eye 4.10 and 4.09 in 
head; D. XII, 10; A. III], 8; seales 7 and 9-56 and 57-14. 
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Family SCLANID. 
43- MACRODON ANCYLODON (Bloch and Schneider). 
PESCADILLA DEL RED. 

Lonchurus ancylodon Buocn and Scuneiper, Syst. Ichth., 1801, p. 102, pl. xxv, 
Surinam. 

Ancylodon jaculidens Cuvier and VALENCIENNES, Hist. Nat. Poiss., V, 1830, p. 81, 
Cayenne. 

Ancylodon atricauda GitntHer, Challenger Rept., Zool., I, 1880, p. 12, mouth of 
the Rio de la Plata. 

Ancylodon ancylodon, JorDAN and EiGenmann, Rept. U. 8. Fish Comm., XIV, 
1886 (1889), pp. 372, 373 (both coasts of tropical America; Surinam; 
Panama). 

Sagenichthys ancylodon, Berc, Anal. Mus. Nac. Buenos Aires, 1V (2d ser., 1), 
1895, p. 52 (Mar del Plata; Montevideo; Maldonado). 

Macrodon ancylodon, Git, Proce. U. 8. Nat. Mus., XX VI, 1903, p. 1015. 


According to Berg, this fish is very highly esteemed for its delicate 
flesh. On account of its comparative scarcity, it brings a rather high 
price in the markets. 

Our collection contains 5 individuals from Mar del Plata, from + of 
which the following notes were taken: 


Proportional measurements of Macrodon ancylodon. 


Head in 
Total length Eye in @ . 
length. | without head. — Dorsal. Anal. 
caudal. 


13 3.53 6. 75 4.05 27 1,9 
13? 3. 63 6.50 1.33 -1, 28 1,10 
12.5 3.61 6 4.16 -1,27 1,9 
15 3.60 6. 69 4.14 1,27 1,10 | 


44. CYNOSCION STRIATUS (Cuvier). 
PESCADILLA. 


Otilithus striatus Cuvier, Régne Animal., 2d ed., 1829, p. 173, note. 

Otolithus guatucupa, JeNyns, Zool. Voy. Beagle, Part IV, Fish., 1842, p. 41 (Mal- 
donado Bay, Rio Plata). 

Cynoscion striatus, Berc, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, 
p. 56 (Bahia Blanca; Mar del Plata; Montevideo; Maldonado). 


According to Berg, next to Micropogon undulatus, this is the most 
abundant species on the Uruguayan coast, appearing principally in 
the months of January and February and July and August. 

Berg gives the fin and scale counts as follows: 

D. X-I, 19 to 21; A. II, 9 or 10; scales 56 to 60; and says that the 
anal often has 2 spines (authors give one only), of which the first is 
very small and concealed. 

Young Cynoscion regalis usually has 2 anal spines, and probably 
small examples of the present species usually have 2, the first grow- 
ing smaller and disappearing with age. 
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We have 2 specimens 18.5 and 19.5 inches long, respectively, pre- 
senting the following proportional measurements: Head 3.30 in 
length without caudal; eye 6.20 and 5.90 in head and 1.20 and 1.04 in 
interorbital; snout 4.27 and 4.33; maxillary 2.33 and 2.32; mandible 
1.85 and 1.88; scales 6-57-5 and 6-62-7; D. VIII-I, 20, and VIII-I, 
18; A. I, 8 and I, 9. 


45. MICROPOGON UNDULATUS (Linnzus). 
CORVINA; CURVINA; CURBINA; RONCADERA. 


Perca undulata Linnxvs, Syst. Nat., 12th ed., 1766, p. 483. 

Micropogon undulatus, GéntHER, Challenger Rept., Zool., I, 1880, p. 13 (Monte- 
video); Ann. Mag. Nat. Hist., 5th ser., 3, July, 1880, p.9 (Rio de la Plata).— 
Peruara, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 1890-91, 
p. 613 (Montevideo).—Brre, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 
1895, p. 54 (Bahia Blanca; Mar del Plata; Montevideo; Maldonado). 

Micropogon furnieri, Bera, Anal. Mus. Nac. Buenos Aires, 1V (2d ser., I), 1895, 
p. 55 (Embocodura del Rio de la Plata; Montevideo). 


According to Berg, this species is very common on the coast from 
Parrelo to Maldonado, and the number caught in the Uruguayan region 
reaches 3 or 4 millions annually. 

Berg, on the authority of Giinther, records also Micropogon fur- 
niert from the mouth of Rio de la Plata. 

Giinther did not consider the South American Micropogon as dis- 
tinct from the northern J/. undulatus. 

The stated distinctive characters of IM. furnieri in Jordan and Eigen- 
mann’s Review of the Scienide, from an examination of our specimens 
and comparison with northern IM. undulatus, and M. furniert from 
the West Indies, do not seem to obtain. The point regarding the 
greater regularity of the oblique color-bars perhaps holds good, but 
these markings are fully as distinct as in Jf, undulatus. 


The accompanying table shows the proportional measurements of 
our 9 specimens. 


Proportional measurement of Micropogon undulatus. 


Head in| | 
Total ength Eyein | Snout | Pecto- 


inter- in ral in Scales. | Dorsal. 

















- ] — 
— with- es Anal. 
inches, |__ Ut reac. lorbital.! head. | head. 
“ caudal. 
16.25 | 3.18 7.46 1. 86 | 3.39 1.33 7-56-12 X,I,29 | II,8 
15. 50 2.81 7.52 1.80) 3.42 1.30 8-67-11 X,1,27 II,8 
15.12 | 3.33 6.52) 1.66 | 3. 26 1.30 7-57-12 X,1,27 | 11,8 
12.75| 3.18; 5.68 1.50 3.25 1.45 7-55-12 X,1,23 | II,8 
12.36 | 3.25 5. 60 1.46 3. 50 1, 42 7-53-12 X,I, 24 11,8 
12.25; 3.20 5.52) 1.46 3.32 1,22 7-53-11 X,1,23 | I1,8 
11.50 3. 26 5. 68 1.56 3.37 1.45 7-53-11 IX,I,23 | I1,8 
11. 25 3. 43 6.8 Jocccccee 3.10 1.31 8-52-11 | X, 1,28 11,8 
10 3. 26 O56 leccccece 3 1, 26 8-52-11 | X,1.2) H,8 
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Family PINGUIPEDID®. 


46. PINGUIPES SOMNAMBULA Berg. 
SALMON. 

Pinguipes somnambula Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 
1895, p. 61, ‘‘Mar del Plata, Oceanicus Atlantus costee Provincie Bonaé- 
rensis.”’ 

One specimen, 24 inches long, which agrees very well with Berg’s 
description. 

Head 3.65 in length without caudal; eye 6.08 in head; snout 2.43; 
maxillary 2.21; mandible 2.14; D. V, 26, fifth spine longest, 4.56 in 
head, fourth ray longest, 2.51 in head; A. 24; pectoral 1.69, and ventral 
1.62 in head; scales 16-102-26. 


Family PERCOPHID. 
47- PERCOPHIS BRASILIENSIS Quoy and Gaimard. 


CONGRIO REAL. 


Percophis brasiliensis Quoy and Garmarp, Voy. Uranie, Zool., p. 351, 1824, 
Brésil.—Brrc, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1895, 
p. 63 (coast of Patagonia; Bahia Blanca; Mar del Plata; Montevideo; 


Maldonado). 
Percophis fabre Quoy and GAIMARD, Voy. Uranie, Zool., 1824, Atlas, pl. ui, fig. 1. 
Percophis brasilianus, Jexyns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 23 


(‘‘ Northern Patagonia, Maldonado’”’ ).—Prrve1a, Ann. Mus. Civ. Stor. Nat. 
Genova, 2d ser., X (XXX), 1890-91, p. 616 (‘‘ Rio della Plata’’).—Gin- 
THER, Challenger Rept., Zool., I, 1880, p. 13 (Mouth of the Rio de la Plata, 
21 fathoms). 

According to Berg this fish is common during the winter months, 
attaining a length of 70cm. We have 2 specimens about 16 and 24 
inches long, presenting the following proportional measurements 
respectively: 

Head 4.05 and 4.16 in length without caudal; eye 9.1 and 9.35 in 
head and longer than interorbital width in one and 1.21 in this width 
in the other; snout 3.65 and 3.74 in head; maxillary 1.93 and 1.83; D. 
1X-31, the longest spine 2.67 and 3.27 in head; A. 40 and 37. 


Family TETRAODONTID 2. 


48. LAGOCEPHALUS LAVIGATUS (Linnzus). 


Tetraodon levigatus Linnxus, Syst. Nat., 12th ed., 1766, p. 411, Charleston, 
S. C.—Pervuaia, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., X (XXX), 
1890-91, p. 657 (Montevideo). 

Lagocephalus levigatus, Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 
1895, p. 82 (Montevideo; Maldonado). 


According to Berg, the most southern point from which this species 
has been obtained is Montevideo, where many, from 25 to 30 cm. in 
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total length, have been collected. It appears to be present at all sea- 
sons of the year. 

We have 2 specimens 12.75 and 13.5 inches in total length, respec- 
tively, from the market at Buenos Aires. The following notes were 
taken from these examples: Head about 3 in length, without caudal; 
depth 3.95: eye about 4.53 in head; snout 2.03; D. 14; A. 12. 


Family TRIGLID™. 





49. PRIONOTUS PUNCTATUS (Bloch). 
RUBIO. 


Trigla punctata Biocn, Syst. Ichth., 1793, pl. cccii, Martinique. 

Prionotus punctatus, JeEnyNns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 28 (Bay of 
Rio de Janeiro).—Bera, Anal. Mus. Nac. Buenos Aires, IV (2d ser., I), 1890, 
72 (Mar del Plata; Montevideo). 


Berg says that though not numerous in individuals this species 
occurs frequently in the places mentioned, and that it varies much in 
coloration, he having seen specimens of a very pronounced rosy hue, 
of a reddish gray, and of a clear plumbeous with more or less distinct 
black or brownish spots. 

Six specimens in our collection, from the market at Buenos Aires, 
probably from Montevideo, having first been preserved in formalin 
and afterwards kept in alcohol, show almost uniformly the following 
pattern of coloration: Ground-color on back and sides, dark gray with 
some indistinct dark spots of various sizes, on some individuals having 
an appearance of crossbars; spinous dorsal transparent, whitish at 
base and near spines, sometimes with irregular, faint, dark lines; 
sometimes with a black margin in the membrane connecting the first 
5 spines; second dorsal with 4 or 5 dark spots on each ray; pectoral 
dark bluish gray with large black spots along upper 6 rays and white 
between the spots, lower 7 rays with pale membrane between, bluish 
black on the rays with here and there thin washes or dashes of white. 

In two specimens we count 95 scales, in the others 100 in longi- 
tudinal series. The dorsal formula is uniformly X, 12; the anal 10 in 
one specimen and 11 in all the others. 


Proportional measurements of Prionotus punctatus. 


Total | Head in | Pectoral | 
Bice nag length Eye in . Maxil- Man- Inter- in length) 
a without head. Shout. lary. dible. orbital. | without 
— ) ann: a caudal. | 
“ poe eens - 
11. 62 2.74 5.70 | 2.19 2.37 2.19 | 7.12 2.31 
10. 50 2. 76 6. 25 | 2.17 2.27 2.00 6.25 2. 22 
10. 12 2.85 5. 22 | 2.13 2.10 2.17 | 6.71 2.09 | 
10. 00 2.75 6.00 2. 08 2. 28 1.84 | 6.85 2.23 | 
9.50 2.77 5.75 2.30 2. 55 2.09 6.57 2.37 
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Family PLEURONECTID 2. 
50. PARALICHTHYS PATAGONICUS Jordan and Goss. 


Paralichthys patagonicus JorpaNn and Goss, Rept. U. S. Fish Comm., XIV, 1886 
(1889), p. 245, east coast of Patagonia.—Berre, Anal. Mus. Nac. Buenos Aires, 
[V (2d ser., I), 1895, p. 77 (Montevideo). 

Regarding this species, Berg remarks that it is much less abundant 
than 7. brasiliensis and is rather smaller, and that it is distinguished 
from the latter principally by the shorter gillrakers which are stouter 
and wider apart, 3+ 11 instead of 4+ 15; by the rather smaller max- 
illary teeth; eyes closer together; arch of lateral line lower; the salient 
point of the caudal fin; the body bespattered with small gray spots, 
and the pectoral bearing black transverse bands. 

We have one specimen from the market at Buenos Aires. The total 
length is 12 inches; length without caudal 10.5 inches; depth 2.34 in 
length without caudal; head 3.8; eye 5.63 in head; snout about 4.78; 
maxillary 2.16; mandible 1.21; lengthwise series of scales about 100; 
dorsal, anal, and caudal scaly nearly throughout; D. 80, beginning 
opposite front of orbit; A. 65 or 66; teeth sharp, equally developed 
on both sides of each jaw, canine-like in frontand smaller posteriorly; 
gillrakers 3+ 11. 


51. ACHIRUS JENYNSI (Giinther). 


Achirus lineatus, JENyNs, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p.139 (Rio de la 
Plata). —VALENCIENNEs in D’Orbigny’s Voyage, 1847, p. 10, pl. xvi, fig. 2 
(Cayenne); not of Linnzeus. 

Solea jenynsi GtnTHer, Cat., IV, 1862, p. 476, after Jenyns.—Pervaeia, Ann. Mus. 
Civ. Stor. Nat. Geneva, 2d ser., X (XXX), 1890-91, p. 628 (Belgrano e Rio 
de la Plata). 

? Achirus lorentzii WryenperGu, Act. Acad. Nac. Cien. Cordova, III, 1877, p. 13, 
pl. 1. 

Jordan and Goss include Achirus lineatus of D’Orbigny’s Voyage, 
in the synonymy of Achirus lineatus Linneus, which has a pectoral 
tin. A. lineatus of D’Orbigny has no pectoral fin and should there- 
fore be referred to A. jenynsi. Perugia has thus disposed of it. 
Perugia also states that, excepting some trifling difference, Achirus 
lorentzii Weyenbergh could be referred to A. jenynsi, and he doubt- 
fully places it in the synonymy of that species. 

Two specimens in the present collection agree essentially with the 
description of A. jenynsi as given by Jordan and Goss. Total length, 
respectively, about 7.25 and 5.75 inches. Head 3.63 and 3.37 in 
length without caudal; depth 1.61 and 1.49; snout 3.72 and 3.68 in 
head; interorbital 6.83 and 7.77; D. 58 and 61; A. 43 and 42; scales 
85 or more. 
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52. SYMPHURUS JENYNSI Evermann and Kendall, new species. 
Plagusia ? Jenyns, Zool. Voy. Beagle, Pt. 4, Fish, 1842, p. 140, San Bias, coast 
of Patagonia. 
? Symphurus plagusia, Berc, Anal. Mus. Nac. Buenos Aires, IV (2d ser., 1), 1895, 
p. 79 (Mar del Plata; Montevideo). 

Head 6.66 in length reine caudal; depth 3.71; eye 13 in head; 
snout 4.33; D. 108; A. 93; C. 12; scales about 120. 

Body outline nearly sie vaight from about the first third of its total 
length to about the posterior two-fifths where it tapers to the base of 
the caudal, differing in this respect from S. plagusia, which begins to 
taper at about the anterior third of the length. 

Teeth small, sharp, close-set, in several series in each jaw, on blind 
side; no teeth on upper side; eyes close together, about on same line, 
the lower, if either, slightly advanced; origin of dorsal fin about over 
front of upper eye. 

Color (after preservation in formalin and later in alcohol), light yel- 
lowish brown, with faint darker streaks along the rows of the scales; 
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Fic. 4.—SYMPHURUS JENYNSI. (From the type.) 


body also with cloudings and irregular, clouded crossbars; dorsal and 
anal dusky posteriorly, caudal dusky. 

The single specimen in our collection differs greatly in several 
respects from S. plagusia, brasiliensis, ornata, tesselata, and all others 
that have been included in the synonymy of S. plagusia. 

In shape and number of dorsal and anal rays our specimen resembles 
S. nebulosus (Goode and Bean*), but it differs from that species in 
having no teeth on the upper or eyed side. In S. nebulosus the teeth 
are said to be equally developed on both sides. In S. nebulosus the 
color is clouded, while in our specimen there are traces of clouded, 
irregular crossbands. 

Type.—Cat. No. 55573, U.S.N.M., aspecimen 7.18 inches long, prob- 
ably from the market at Buenos Aires. 

Named for Rey. Leonard Jenyns, an excellent naturalist, who wrote 
the report on the fishes collected by Charles Darwin during the memo- 
rable voy age of the Beagle around the world. 





*Aphoristia nebulosa Goode and Bean, Bull. Mus. Comp. Zool., XI, No. 5, 1883, p. 192. 
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THE UROCOPTID MOLLUSKS FROM THE MAINLAND OF 
AMERICA IN THE COLLECTION OF THE UNITED STATES 
NATIONAL MUSEUM. 


By Pau. Bartscu, 


Assistant Curator, Division of Mollusks 


The United States National Museum has from time to time received 
additions to its collections of this group, some of which have been 
reported upon by Dr. R. E. C. Stearns,“ Dr. William H. Dall,? and 
Dr. H. A. Pilsbry.¢ 

By far the greater part of the material added in recent years was 
collected by Messrs. E. W. Nelson and E. A. Goldman in their explo- 
rations of Mexico, under the auspices of the Biological Survey of the 
United States Department of Agriculture. Dr. J. N. Rose and Mr. 
J. H. Painter, of the U.S. National Museum, and Dr. Edward Palmer 
have also made some interesting discoveries of mollusks in their botan- 
ical excursions in the same country. The very latest donations have 
come from Dr. H. Pittier, from Guatemala, and Prof. A. L. Herrera, 
from Mexico. 

The two new forms from the United States were collected by Drs. 
T. W. Stanton and T. Wayland Vaughan, of the United States Geo- 
logical Survey, and Dr. Edward Palmer. 

This report would be incomplete without mentioning my indebted- 
ness to Dr. William H. Dall, Curator of the Division of Mollusks, for 
many kind suggestions, and to Dr. H. A. Pilsbry for critically com- 
paring several forms with specimens in the Philadelphia Academy of 
Natural Sciences. 


EUCALODIUM DECOLLATUM Nyst. 


There are two specimens of this species in the collection, Cat. No. 
186131, U.S.N.M., collected by E. W. Nelson and E. A. Goldman, at 
Teapa, Tabasco, Mexico. 





@ Proc. U. S. Nat. Mus., XIII, 1890, pp. 208-211; XIV, 1891, p. 100. 

> Nautilus, IX, 1895, No. 5; Proc. U. 8S. Nat. Mus., X VIII, 1895, pp. 3-5; XIX, 
1896, pp. 344-357; Smith Misc. Coll. (Quart. Issue), XLVIII, 1905, pp. 187-190. 

¢ Manual of Conchology, XV, 1903; X VI, 1904. 
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EUCALODIUM DECOLLATUM GUATEMALENSIS, new subspecies. 
Plate III, fig. 9. 


Euecalodium decollatum FiscHeR AND Crosse (in part), Miss. Scient. Mexique, p. 
363, pl. xiv, figs. 3 and 3a; not Eucalodium decollatum Nysv. 


Shell subcylindric, truncated, strong, of light reddish chocolate 
color. Plug convex and granulose. Whorls ten and one-fourth, 
moderately rounded, increasing gently in size, marked by many 
poorly defined, irregular, wavy, thread-like riblets, which are best 
developed on the posterior whorls. Sutures well marked. Periphery 
of the last whorl angulated. Base short, of lighter color than the 
spire, well rounded, showing a strongly impressed umbilical chink, 
but no perforation. Aperture oblique, suboval; peristome continuous, 
free, decidedly expanded, and somewhat reflected, white; columella 
somewhat curved, obsoletely truncated below. Aperture smoky white 
within. Internal pillar with a strong, smooth, spiral fold. 

The type, Cat. No. 162307, U.S.N.M., was collected in Guatemala 
by Godman and measures: Length, 60.9 mm.; diameter of penultimate 
whorl, 17.5 mm.; greatest diameter of aperture, from the posterior 
angle to the angle at junction of outer lip and columella, 15 mm. 

This subspecies appears to agree well with the form cited by Fischer 
and Crosse as £. decollatum Nyst. The true £. decollatum Nyst is a 
much larger form. £. decollatum guatemalensis has the color of the 
form known as ghieshreghti Pfeiffer. In the structure of the internal 
axis it agrees with /. decollatum. In guatemalensis, however, the 
lamella is a little less strongly developed. 


EUCALODIUM MEXICANUM MAJOR Fischer and Crosse. 


There is one specimen, Cat. No. 162500, U.S.N.M., in the collection 
from Guatemala, donated by Dr. H. von Ihering. This has 10 whorls 
remaining, which measure: Length, 65 mm.; diameter of penultimate 
whorl, 16.8 mm. 


EUCALODIUM (OLIGOSTYLUS) BLANDIANUM Fischer and Crosse. 


There are five specimens of this form in the collection. Two, Cat. 
No. 25029, U.S.N.M., labeled, Mexico. Two,Cat. No. 23787, U.S.N.M., 
Eastern Mexico with a ? and one, Cat. No. 10526, U.S.N.M., Orizaba, 
Mexico. The last was collected by G. Strebel, in 1866. 


EUCALODIUM (OLIGOSTYLUS) BLANDIANUM MINOR Fischer and 
Crosse. 


There are three specimens of this subspecies in the collection, Cat. 
Nos. 185932 and 185933, U.S.N.M., all from Aculzintgo, Vera Cruz, 
Mexico, presented by Prof. A. L. Herrera. One of these is a young 
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individual. The two adults have 8$ and 9 whorls remaining, and 
measure: Length, 72.3 mm. and 67.8 mm.; diameter of penultimate 
whorls, 18.4 mm. and 17.3 mm., respectively. 


EUCALODIUM (OLIGOSTYLUS) WALPOLEANUM Fischer and Crosse. 


There are three lots of this species in the collection, Cat. No. 32078, 
two specimens collected by F. Sarg, with the locality label Guatemala. 
Two, Cat. No. 162308, U.S.N.M., from Coban, Guatemala, collected by 
Godman, and one, Cat. No. 117157, U.S.N.M., collected at the last 
locality by C. M. Wheatley. The last two have a decidedly stronger 
spiral sculpture and are also of lighter color than the preceding three 
specimens. There are two oval white eggs with Cat. No. 32078, 
U.S.N.M., which have the entire surface uniformly granulose and . 
measure: Length, 5.8mm.; diameter,3.5mm. The five shells measure: 


Measurements of Eucalodium (Oligostylus) walpoleanum. 


Diameter 


Number of : 
Cat.No. |remaining| Length. | Of penulti- 
whorls. mate 
whorl. 
mm. mm. 
32078 9} 76.3 19.3 
32078 | 9} 64 17 
162308 9} 71.7 18 
162308 10 76.6 17 
117157 11} 76.4 18.2 


EUCALODIUM (OLIGOSTYLUS) HIPPOCASTANEUM Dall. 


The type and two specimens, Cat. No. 186137, U.S.N.M., collected by 
E. W. Nelson, at San Sebastian, Jalisco, Mexico. The type has 64 
whorls and measures: Length, 19mm.; diameter of penultimate whorl, 
9.7 mm. The other two have 8 and 7} whorls, respectively, and 
measure: Length, 31.1 mm., and 29.1 mm.; diameter of penultimate 
whorl, 10 mm. and 9.4 mm. 


EUCALODIUM (OLIGOSTYLUS) DENSECOSTATUM Strebel. 


Two specimens, Cat. No. 73877, U.S.N.M., collected by the Geo- 
graphic Commission at Mizantla, Mexico. These specimens have 9 
and 8 whorls, respectively, and measure: Length, 38.3 mm. and 35.8 
mm.; the diameter of penultimate whorls in both cases is 10.4 mm. 


EUCALODIUM (OLIGOSTYLUS) SPECIOSUM BOUCARDI Pfeiffer. 


There are two specimens of this form in the collection, Cat. No. 
25033, U.S.N.M., labeled Mexico. The largest has 94, the other 5% 
whorls. They measure: Length, 52.9 mm., and 48.7mm.; their penul- 
timate whorls have a diameter of 8.1 mm., and 7.3 mm., respectively. 


Proc. N. M. vol. xxxi—06——8 
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EUCALODIUM (OLIGOSTYLUS) SPECIOSUM STREBELI von Martens. 


There is one specimen in the collection of this form, Cat. No. 
10828, U.S.N.M., which has 9 whorls and measures: Length, 44.6 mm; 
diameter of antipenultimate whorl, 11 mm. The locality given is 
Veracruz?, Mexico. 


EUCALODIUM (OLIGOSTYLUS) CEREUM. Strebel. 


The collection contains one specimen of this species, Cat. No. 
¥5033a, U.S.N.M., labeled Mexico. It has 9 whorls remaining which 
measure: Length, 37.3 mm.; diameter of antipenultimate whorl, 10.3 
mm. The fine spiral striations between the sinuous, oblique, closely 
placed thread-like riblets are well marked. 


ANISOSPIRA DALLI von Martens. 


There are twelve adult shells and three apices of this species in the 
collection, all but one collected by E. W. Nelson at the type locality, 
Huilotepec, Oaxaca, Mexico. One specimen donated by Bland, Cat. 
No. 58055a, U.S.N.M., is said to have come from near Mazatlan. 
The ten perfect specimens from the type locality measure: 


Measurements of Anisospira dalli. 


1 i ‘te 
Diameter Diameter, | Diameter 


























Cat. No. en Length. | of — fourth to of first 
s. | : : | 
| whorl. | last whorl. whorl, 
mm, | mm, mm, mm, 
8.2 29.3 | 9.1 10.3 5.8 
9 32.6 | 9 10.5 7 
8.5 31.3 | 10.6 1 | 6 
x 29.2 | 10.2 11.2 | 6.5 | 
8.2 29.6 10 10.8 | 6 | 
7.5 29.3 9.7 | 10.8 6.9 | 
72 3 10 | 10.8 | 6.6 | 
7 26 10.5 10.6 | 6.6 | 
i 27.2 10.2 11.3 | a 
8.2 29.7 9.5 9.9 6 
Average . 7.9 29. 22 | 9.88 | 10.72 | 6.31 
aType. 


Two of the decollated apices measure: 


Apex measurements of Anisospira dalli. 


Number of Third Fifth whorl Tenth | Fourteenth 








: : whorl from whorl from| whorl | 
whorls. apex. from apex. apex. from apex. 
| 
ra ise igi cic ndeciaen cl sc 
mm. | mm. mm. mm, 
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ANISOSPIRA STREBELI Pfeffer. 


There are three specimens of this species in the collection, Cat. No. 
162306, U.S.N.M., collected by Godman at Cerro de Plumes, Oaxaca, 
Mexico. 


Measurements of Anisospira strebeli. 


| Diameter 


of penulti- Diameter Diameter 


ae 


Length. offourthto| of first 
whorls. mate . 5 | 
| whorl, | @8tWhorl.) whorl. 
mm, mm. mm, mm, | - 
7.9 42.7 13 13.4 7 
7.9 38.3 13.4 13.7 6.7 
7.9 38.8 12.1 13.3 7 


DISSOTROPIS, new subgenus. 


Exterior of decollated spire agreeing with Anisospira. Columella 
provided with a strong spiral lamella which is situated a little above 
the floor and a weaker twist or low fold posterior to this. Lamella in 
the antepenultimate whorl cut by a series of regularly spaced, oblique, 
forward-slanting slits. 


Type. 





Anisospira (Dissotropis) stearnsi, new species. 


ANISOSPIRA (DISSOTROPIS) STEARNSI, new species. 
Plate ILI, fig. 1. 


Shell subeylindric, milk white. Plug convex, covered on its inner 
half by rather large granules, outer half evenly, very finely granulose. 
Exposed columella at the decollated end slightly sigmoid. Whorls 
moderately convex, angular at the periphery which slightly overhangs 
the summit of the succeeding whorls, marked by many very regular 
and regularly spaced obliquely, slanting riblets which are about as 
wide as the interspaces. There are about 120 riblets on the third to 
last whorl. Périphery of the last whorl angular, the angle becoming 
less marked behind the outer lip. Base imperforate, very short, and 
moderately rounded at the junction of the columellar margin with the 
preceding whorl, becoming gradually longer and more inflated from 
there on to the peristome, marked by the continuation of the riblets, 
which are somewhat flexed and thickened at the periphery and become 
attenuated and very much crowded toward the umbilicus. Aperture 
subcircular, bordered by a cord-like, white peristome, which has the 
appearance on the inside as if it had been melted and flowed over the 
adjoining wall; columellar folds visible in the aperture, but very weakly 
developed at this point. In the interior the columella is slender, and 
provided with a weak, median flexure, which extends throughout the 
shell, and a strong, spiral lamella. The latter extends through the 
last five whorls only and is largest in the penultimate whorl, tapering 
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abruptly anteriorly and more gradually posteriorly. The insertion of 
this lamella is near the floor of the whorl; from that point it curves 
upward and outward, then again downward at the free edge. The 
latter in the penultimate whorl is at about one-third of the distance 
between the floor and the roof above the floor, and extends about one- 
third the way across from the columella to the wall. In the penulti- 
mate whorl the lamella is thickened at regular intervals on its upper 
surface, lending to this a somewhat beaded effect. These thickenings 
are not very prominent but rather low and broad. In the antipenul- 
timate whorl the lamella is cut by a series of regularly spaced, obliquely 
forward curved slits, which extend about one-third of the way from 
the periphery of the lamella toward its insertion. The type, Cat. No. 
186164, U.S.N.M., was obtained by Dr. R. E. C. Stearns from Bland 





FIG. 1.—INTERIOR VIEW OF Fig, 2.—DETAIL OF PILLAR OF 
ANISOSPIRA STEARNSI. ANISOSPIRA STEARNSI, 


and is said to come from near Mazatlan. It has 7 whorls and measures: 
Length, 30mm.; diameter of penultimate whorl, 11.6 nyn.; diameter of 
fourth to last whorl, 12.5 mm.; diameter of first whorl, 7 mm. 


ANISOSPIRA (DISSOTROPIS) BLANDI, new species. 


. 


Plate III, fig. 3. 


Shell subcylindric from the last to the seventh to last whorl, the next 
two evenly and suddenly contracted, the first is less sloping, and lends 
the spire a capped appearance. Decollated apex very minutely punc- 
tured. Plug evenly, finely granulose. Whorls moderately rounded, 
marked by numerous, equally developed and evenly spaced, low 
rounded, obliquely backward curved thread-like riblets, of which about 
120 occur upon the fourth to last whorl. The spaces between these 
riblets are a little less than twice as wide as the riblets. Sutures well 
impressed. Periphery of the last whorl angular. Base somewhat 


a lle te | PPAR 





xt 
ids 
ne- 








: 
t 
t 
3 


NO. 1483. UROCOPTID MOLLUSKS—BARTSCH. 115 


pinched immediately anterior to the periphery, which renders this 
area slightly concave; the rest of the base well rounded and marked 
by the riblets, which are rendered somewhat sinuous in passing over 
the periphery and the depressed area. Aperture not entirely com- 
pleted in our specimen, showing the almost obsolete fold. Internal 
pillar thin in the last whorl, gradually increasing in diameter to 2.3 
mm. in the third to last volution, diminishing from there to the decol- 
lated apex. The pillar has a spiral twist running throughout the spire 
a little posterior to the middle, and a spiral lamella, which is inserted 

on the columella, a little above the floor. This fold is 


almost obsolete in the last whorl, growing gradually 


= 


stronger posteriorly. It attains its 
maximum development in the antipe- 
nultimate volution, where it extends 
almost one-third of the way across the 
inside of the whorl; from this point it 
gradually diminishes in size and disap- 
pears altogether in the sixth to last 
volution. In the third and fourth to 
last volution the lamella is incised at 
regular intervals by slits, which extend 
about one-sixth of the way from the 
edge to the insertion of the columella. 
The type and only specimen, Cat. No. 
Fic. 3.—Intertor 58055, U.S.N.M., was obtained from Fic. 4.—Derat. or 

view or Axwos Mr, Bland by Dr. Stearns, and issaidto LEAS OF sr 

come from near Mazatlan. It has 9.1 
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whorls which measure: Length, 33.7 mm.; diameter of penultimate 
whorl, 11.5 mm.; diameter of fifth to last whorl, 12 mm.; diameter of 
first whorl, 6.1 mm. 

The present species is a somewhat puzzling form; the puncture at 
the decollated apex and inflated pillar would place it in Coc/ocentrum, 
but the peculiar sculpture of the lamella allies it closely to Anésospira 
(Dissotropis) stearnsi. 

CCELOCENTRUM NELSON! Dall. 

There are two lots of this species in the collection, the type, Cat. 

No. 107368, U.S.N.M., and four other specimens, Cat. No. 185902, 


U.S.N.M., collected by E. W. Nelson and E. A. Goldman, respectively, 
at Tuxtla Gutierrez, Chiapas, Mexico. 
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The specimens measure: 


Measurements of Celocentrum nelsoni. 











| Diameter : Sie | 
: ’ ;_| Diameter | Diameter 
Cat. No. oy Length. of — of fourth to) of first 

whori. last whorl, whorl. 
mm, | mm, mm, } mm, | 
1073684 ...| 9.1 52.1 17.4 | 17.3 9.1 | 
185902. .... 9.9 | 17.6 | 18.2 9.3 | 
| 185902... 8.3 49.5 16.8 | 17.3 10 | 
185902... .. 8 45 | 16.4 | 16.5 10.5 | 

185902. ....] b4 30.4 | 16.2 16.5 | 
| aa | = 

a Type b The last four. 


CCELOCENTRUM PFEFFERI Dall. 


There are four specimens and two fragments of this species in the 


collection, Cat. No. 107367, U.S.N.M., all from Ocozocuantla, Chiapas, 
Mexico. 


Measurements of Colocentrum pfefferri. 


Diameter 


. ba * r | Diameter | Diameter | 
—" Length, | °f = of fourth to] of first 
whorl. last whorl.| whorl. 

mm, mm, | mm, mm, 

as.5 43.1 15.8 | 15.7 8.1 | 
8.1 44.5 15.7 | 15.2 8.5 
8.5 42.7 | 15.5 15 8.3 
7.8 38.7 15.4 13.7 7.7 

aType 


CCELOCENTRUM PITTIERI, new species. 
Plate III, fig. 7. 


Shell elongate conic, turrited, with truncated summit, light brown 
on the spire, and whitish on the base. The shell attains its greatest 
diameter in the fourth to last whorl, from which it tapers gradually 
to the ninth to last; the four whorls preceding this are of almost 
the same caliber. Plug evenly and minutely granulose. Puncture 
round, small. Whorls moderately rounded, marked by many quite 
regular, very narrow and acute, obliquely backward slanting riblets, 
which are less than half as wide as the spaces between them. These 
riblets-are best developed on the posterior half of the spire; on the 
anterior half they are less regular, less acute, and much more distantly 
spaced. On the fifth to last whorl I counted 8 riblets to a space of 2 
mm.,. while on the penultimate whorl only half that number were 
present. The spaces between the riblets and the sides of the riblets 
display a fine crinkling, which almost amounts to closely spaced spiral 
markings. Sutures well marked. Periphery of the last whorl marked 
by a small thread-like angulation; the space immediately anterior to 
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this is somewhat sunk, lending it the appearance of a broad, shallow 
groove. The remainder of the base is well rounded and marked by 
the continuation of the riblets which pass undiminished over the 
periphery and the groove to the umbilical region, where they become 
decidedly crowded. Last whorl free for about 14 mm. Aperture 
suboval, somewhat angulated at the posterior lateral margin and at the 
junction of the columellar edge and the lip, showing the edge of the 
obsoletely truncated pillar within. Peristome yellowish white, some- 
what thickened, decidedly expanded but not reflected. Internal pillar, 
2.5 mm. in diameter in its widest part, provided with a thickened 
twist in each whorl about one-fourth the height of the whorl above 
its base. In addition to this the pillar is marked, posterior to the 
twist, by irregularly developed, low, rounded, smooth, cord-like, 
oblique folds or threads; in most instances these are not continuous, 
but are interrupted, forming a series of low, oval, or elongated pro- 
tuberances. The space anterior to the twist is smooth. There are 
two specimens of this species in the collection of the U. S. National 
Museum Cat. No. 185492, collected by Dr. H. Pittier in the Cave of 
Sakalkunte, near Senahu, Alta Vera Paz, Guatemala at an altitude of 
1,800 meters. 


Measurements of Ceelocentrum pittieri. 


| Diameter | Diameter 


| Number of Length of penulti-| of fourth | Diameter | 
whorls. —— mate to last of apex. 
whorl. whorl. 
mm. mm mm. mm. ? 
412.7 60.7 14.8 14.9 man 4 

12.7 64.2 16.2 16.8 7 


a Type. 


Aperture of type from angle to angle, 13 mm., the line at right 
angles to the center of the above measurement, 10.1 mm. 

These two specimens are in a semifossil state, and partly incrusted 
with lime deposits. The left border of the figure is slightly obscured 
by the deposit in our illustration. The shell superficially has the gen- 
eral aspect of Celocentrum turris Pfeiffer, but differs markedly from 
this by its much smaller internal pillar and the sculpture thereof. 


CCELOCENTRUM PITTIERI GUATEMALENSIS, new subspecies. 
Plate IV, fig. 11. 


There is one specimen in the collection, Cat. No. 187469, U.S.N.M., 
collected by Dr. H. Pittier at Secanquim, Alta Vera Paz, Guatemala, 
at an altitude of 550 meters, which agrees most nearly with C. pittierd, 
but differs sufficiently to merit a distinct name. It differs from C. 
pittiert by its smaller size and less tapering early whorl, and by having 
the riblets more distantly spaced. The whorls, too, are slightly over- 
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hanging, giving rise to channeled sutures. The internal column 
differs from C. pétt‘er/ in having much more regular lamelle, which 
are rarely interrupted. Between these lamelle there appear irregu- 
larly rounded nodules and elongate tubercles. The base of the 
pillar is smooth below the twist in each whorl, as in pittieri. 

The type has 9.9 whorls and measures: Length, 41.8 mm.; 
diameter of penultimate whorl, 14 mm.; diameter of fourth to last 
whorl, 14.3 mm.: diameter of first whorl, 7 mm. 


PTYCHODONTA, new subgenus. 


Shell with the exterior aspect of Coelocen- 
frum ss. Internal pillar about one-third the 
diameter of the inside of the shell, thin, crossed 
hy many thin, obsolete, oblique lamelle. The 
pillar bears a moderately strong spiral lamella 
situated a little below the middle in each whorl, 
from which a series of slender, curved teeth 
project outward and forward into the cavity. 





Fic. 6.—a, PILLAR OF THE THIRD AND FOURTH 
Fic. 5.—INTERIOR VIEW OF C@LO- TO LAST WHORL OF CcELOCENTRUM ASTRO- 
PHOREA; b, THE PILLAR OF THE PENULTIMATE 
WHORL OF CCELOCENTRUM ASTROPHOREA. 


CENTRUM ASTROPHOREA 


In the penultimate whorl and the early whorls these teeth give place 
to broad, triangular spines, which gained the name astrophorea for 
the type species. 


CCELOCENTRUM (PTYCHODONTA) ASTROPHOREA Dall. 
There are four specimens and two fragments of this form in the 
collection, Cat. No. 134696, U.S.N.M., collected by E. W. Nelson at 


Encarnacion, Hidalgo, Mexico. 


Measurements of Crelocentrum ( Ptychodonta ) astrophorea. 


Diameter Diameter 


Number of I of penulti- ofseventh Diameter 
ength. of first 
whorls, mate to last horl 
whorl. whorl. —— 
mm, mim, mm, mm, 
115 29.8 7 7.3 4.2 
13 28.3 7 7.5 5 
13 28 7 7.6 5. 
13 26.8 74 7.7 4.9 


a Type. 
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CCLOCENTRUM (SPARTOCENTRUM) IRREGULARE Gabb. 


There are two specimens of this species in the collection, Cat. No. 
107326, U.S.N.M., donated by the author. They are part of the type 
lot, which was collected at Mulege, Lower California. Both are decol- 
lated. 


Measurements of Celocentrum (Spartocentrum) irregulare. 


Diameter 


° * ) ‘te 
of penulti Diameter 


Number of 


: whorls re Length. of fifth to 

maining mate last whorl 
: whorl. ; . 

. 

: 

. 

3 mm. mm, mm, 

i 8.1 14.8 13 4.5 

7 14.5 3.8 


CCELOCENTRUM (SPARTOCENTRUM) MINORINUM GABBI Pilsbry. 


There are two lots of this form in the collection of the U. S. National 
Museum, one, two specimens, Cat. No. 57934, U.S.N.M., is part of the 
type lot collected by W. M. Gabb at Mulege, Lower California; the 

| other, Cat. No. 187484, U.S.N.M., collected by E. W. Nelson and E. A. 
Goldman at Guajadami, Lower California, contains sixteen specimens, 
eight of which are perfect. The following table gives a list of meas- 
urements: 


Measurements of Cwlocentrum (Spartocentrum) minorinum gabbi. 


Diameter : 
° z ) te die ste 
of penulti- Diameter | Diameter 


Number of of fifth to | of second 


Length 








whorls. mate ; 7 
. whorl. last whorl. whorl. 
, 
mm. mm, mm, mim. 
20 29.1 4.6 4.6 1.6 
17 25 1.6 4.3 1.6 
17 26 4.5 1.5 1.7 
18 26.4 4.5 4.3 1.7 
20 28.7 4.8 1.6 1.7 
17 25.3 4.8 4.5 1.8 
» 18 25.3 1.5 1.3 12 
. 19 26 15 1.3 1.7 
| | a — 
: | Average .. 18. 25 26.4 4.6 1.44 1.68 
: | Largest... 20 29.1 4.8 1.6 1.8 
: Smallest . . 17 25 4.5 1.3 1.6 
16 23. ¢ 4.1 4 1.5 
16 23.6 4.2 4.2 1.5 





The Guajadami specimens appear uniformly a little larger than our 
specimens from Mulege. 


CCELOCENTRUM (SPARTOCENTRUM) EISENI Pilsbry. 





There are two specimens of this species in the collection of the 
U. S. National Museum, Cat. No. 160503, collected by G. Eisen at 
Cape St. Lucas, Lower California, and presented to the Museum by 
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Fr ed ] Button. One of ‘these specimens is complete, the ‘other has the 
apex decollated. 





Measurements of Calocentrum (Spartocentrum) eiseni. 


| 


| Diameter | a | 

Number | yongth. | of penulti- Be yore ved Diameter 
of whorls. — | we last whorl of nucleus, | 
whorl. | , | 
mm. | mm. mm. mm. | 
23 26.3 | 3.6 3.7 1.4 | 
Sc can epee Lenore ae 3.6 
| 


BERENDTIA TAYLORI Pfeiffer. 


There are three specimens of this species in the collection of the 
U.S. National Museum. Two, Cat. No. 58653, U.S.N.M., from Mulege, 
Lower California, and the other, Cat. No. 160118, U.S.N.M., Lower 
California, without specific locality. 


EPIROBIA POLYGYRA Pfeiffer. 


There are two specimens of this species in the collection of the 
U. S. National Museum, Cat. No. 162319, U.S.N.M., collected by 
Godman, at Cordoba, Mexico. 


Measurements of Epirobia polygyra. 


Diameter 





Diameter : 
| Numbe or “a a of penulti- Diameter | 
whorls. Length. mate — of apex. 
whorl. ; 
mm. | mm. mm. mm. 
= 26 | 18.3 2.3 | 1.2 0.6 | 
18.8 2.4 | 1.4 0.7 | 


EPIROBIA POLYGYRELLA von Martens. 


There are three specimens of this species in the collection of the 
U. S. National Museum, Cat. No. 162318, U.S.N.M., collected by 
Godman, at Coban, Guatemala. 


Measurements of Epirobia polygyrella. 


| Diameter | Diameter | 


Number of of penulti-| of eight- | Diameter | 


whorls, Length. | mate | eenth | of apex. | 
| whorl. | whorl. 
mm. mm. mm, mm, 
23 14.8 | 2 2.3 0.8 
21 13.2 2.2 2.3 | 0.8 | 
22 13.9 2 2.3 | 0.8 





ac 
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EPIROBIA COAHUILENSIS, new species. 
Plate IV, fig. 3. 


Shell small, subulate-conic, light horn yellow. Nuclear whorls 
three, moderately inflated, smooth, forming a cylindrical tip. Suc- 
ceeding whorls very low between the sutures, moderately rounded, 
ornamented by many, very regular and regularly spaced, decidedly sig- 
moid, thread-like riblets, which are about one-half as wide as the 
spaces that separate them. I counted fifteen in the space of 1 milli- 
meter. The sigmoid curve of the riblets is better expressed on the 
later whorls than on the early ones. Some of the riblets are white 
and this lends the spire a somewhat mottled appearance. Sutures well 
impressed. Periphery of the last whorl decidedly angular, base very 
short, almost flattened, widely umbilicated, marked by the contin- 
uations of the ribs, which extend into the umbilicus. Last whorl 
shortly free, having the parietal wall of the aperture projecting for a 
short distance beyond the penultimate whorl. (Aperture fractured 
in the type.) Internal column without twist or fold, large, fully one- 
third the width of the entire shell, thin, translucent, concave in the 
center of each whorl, broadening toward both ends, crossed by rather 
distant, thread-like, axial riblets. 

The two specimens in the U.S. National Museum collection, Cat. No. 
187505, were collected by E. W. Nelson in the Sierra Guadalupe, 
Coahuila, Mexico. They are not quite adult and it is possible that 
fully adult specimens may show less of the umbilicus, or may have 
it completely closed, as in the other known Epirobia. The free last 
whorl of the type, however, argues against this. 


Measurements of Epirobia coahuilensis. 





; ; ; Diameter | 
7 = te ) te ) ate | | 
Numberof Diameter | Diameter | Diameter 





- | ofpe i- 

cts Length. of second of tenth | of twenti- — | 

= v 4 whorl. eth whorl. 
whorl hor! eth whorl whorl. | 
| 

| 
mm. mm. mm, mm, | mm. 
a23 10.8 0.7 1.8 2.9 2.7 
22 9.5 0.7 1.8 We Mceckaeanans 
a Type. 


PROPILSBRYA, new subgenus. 


Exterior of shell, like Zpirodia. Internal column slender, hollow 
throughout, having a somewhat submedian thread-like fold, which 
extends over the entire length of the axis. In several of the whorls 
preceding the last, this fold becomes very much enlarged, forming a 
strong, spiral lamella. The parietal wall is furnished with a narrow 
band-like lamella, which is pendant from the roof, and extends 
throughout the spire; in the three whorls preceding the penultimate, 









ast et ee 
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this band bears small, forward-slanting teeth, the whole resembling 
the blade of a narrow saw. 
Type. 





Epirobia (F *ropilsbrya) nelsoni, new species. 
EPIROBIA (PROPILSBRYA) NELSONI, new species. 
Plate IV, fig. 8. 


Shell subulate, horn colored with white riblets. Nuclear whorls two 
and one-half, somewhat inflated, smooth under ordinary magnification, 
but very minutely granulose when viewed under the compound micro- 
scope. Later whorls well rounded, crossed by many slender, quite 
regular, obliquely curved riblets, which are about one- 
third as wide as the spaces between them. The riblets 
are less developed on the early whorls than in the mid- 
dle of the spire; in the middle I counted 11 in the space 
of 1 millimeter. They are strongest on the penultimate 
whorl, where only 8 were counted in the space of 1 milli- 
meter. Periphery of the last whorl somewhat angulated, 
the angulation becoming less 
apparent toward the aper- 
ture. Base rounded, pierced 
by the small open umbilicus 
and marked by the continua- 
tion of the ribs which extend 
over it and into the umbili- 
cus. Last whorl solute for 
about 1} mm. Parietal wall 
of the solute portion decid 
edly pinched at about one- 
third of the way to the left 
of the posterior lateral angle, 

which lends the parietal wall 
His. 7—INTesiok g sinuous aspect. The so- 
ropia Netsoxt. lute portion of the parieta] 6. §—D=tat oF ixtERIor or Epr- 
ROBIA NELSONI. 

wall is crossed by the con- 
tinuation of the ribs of the outer wall. Aperture semi-oval, the 
parietal wall representing the short diameter of the oval, angulated 
at the posterior lateral margin and at the junction of the columella 
and parietal wall; well rounded anteriorly, showing the weak parietal 
fold within. Peristome moderately effuse, but not revolute. Internal 
column slender, perforate, having a somewhat submedian thread-like 
fold, which extends throughout the entire spire. In the antipenulti- 
mate and penultimate whorl, this fold becomes very much enlarged, 
forming a strong lamella, which extends one-fourth of the way across 
the space between the pillar and the wall. This lamella tapers very 
rapidly both anteriorly and posteriorly. Transverse septa thin, trans- 
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parent, marked by a narrow spiral lamella, which is pendant almost 
from the middle of the roof of the whorls and extends throughout 
the entire spire. In the three whorls preceding the penultimate 
whorl this lamella is furnished with slender, forward-slanting teeth, 
the whole, in this part, resembling the blade of a narrow saw. There 
are two specimens of this species in the U. S. National Museum 
collection, Cat. No. 187504, and one in the Academy of Natural 
Science, Philadelphia, all collected by E. W. Nelson in the Sierra 
Guadelupe, Coahuila, Mexico. 


Measurements of Epirobia ( Propilsbrya) nelsoni. 


Number of 


Diameter 


i ie i te > 
Diameter | Diameter | of penulti 


Length. of second | of tenth 


whorls. | mate 
| Whorl. whorl, whorl. 
| 
| mm. mm. mm, mm, 
| a20 15.2 9 1.9 3 
| 22 18 9 1.9 2.9 
| 
a Type. 


The second specimen has the strong fold on the pillar, extending 
over the four whorls preceding the penultimate. 


HOLOSPIRA (HOLOSPIRA) GOLDFUSSI Menke. 


and 


HOLOSPIRA (HOLOSPIRA) GOLDFUSSI ANACACHENSIS, new 
subspecies. 


Plate LV, fig. 4. 


The members of this species in our collection group themselves about 
two centers of distribution. One of these centers, that of the typical 
form, is New Braunfels; the other has its center in the Anacacha 
Mountains. The two forms agree quite well in size, as is shown in 
the accompanying table of measurements. The western form has a 
lesser number and much more strongly developed ribs than typical 
goldfussi (see table), and may be known as Holospira (LHolospira) 
goldfussi anacachensis (see table). 





1 


24 


Cat. No. 





SPR chbakeacedene 
Average 


Total average. 
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Measurements of Holospira ( Holospira) goldfussi. 


VOL, XXXI. 





Locality. 


Blanco River... 











Diame- | 
| terof | Diameter 
Length. | penulti-| of tenth 
mate | whorl. 
whorl. | 
Cael 
mm. | mm. mm. 
13.3 | 3.2 3.8 
13.2 3 3.8 
13. 25 3.8 
13.2 ae 
13.1 3.8 
11.6 3.8 
12. 














~ saa ace aie 





—_— ———_ | —— —= 
2.5 3.4 
3.3 3.5 
2.3 3.3 
2.8 3.3 
2.3 3.7 
2.3 3.2 
3.1 3.2 
3.3 3.5 
2.5 3.5 
2.3 3.2 
2.8 3.2 
2.5 3.2 
2.3 3.2 
3 3.6 
2.9 3.4 
3 3.3 
2.7 3. 354 
12. 86 3.22 


Collector. 


.| B. F. Shumard. 


Do. 


R. E. 
Do. 
Do. 


Gurley. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

J. A. Singley. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Measurements of Holospira (Holospira) goldfussi anacachensis. 





Diam- 








Num- eter of Diameter 
Cat. No. berof Length.) penul- | oftenth 
whorls timate | whorl. 
whorl. 
mm, mm, mm, 
Pi icacebenie 14 13.2 3.4 4 
14 14.2 3.4 4.1 
13 ll 3 3.7 
Average ... 13. 66 2.8 3. 26 3.93 
SNS sik titre eke 15 i4.5 | 3.3 4 
| 
Pebacba cuss 13 12.8 | 3.5 3.9 
187544.......... 15 13.8] 3.2 3.9 
a a sceSena 13 12.5 3.4 3.7 
DE cctonsuee 2 11.9 | 3 3.7 
i aiitinnest 3 13. 2 | 3.3 4 
a 14 13.7 | 3.3 3.8 
eS 3 12.6 3.3 3.5 
EG cancanane 13 12.2 3.5 4 
MENA 6. ccccnen 13 nm | ‘33 4 
, ae 13 13.3 3.2 3.9 
a ere 14 13.5 3.3 4.1 
Re 13 11.5 3.2 3.7 
RRs citc nieces 13 12.6 3.1 4 
PeeER chine deed 13 12.8 3.2 3.8 





20 miles north of Brack- 


Locality. 





Collector. 


ettsville, Hillcoal’s 

ranch. 
acaba I 5 a attain a Do. 
A ein lca be daddaecdduhns Do. 
Anacacha Mountains, | T. W. Stanton, 


6 to 8 miles east of 


Spofford. 








Do. 
Do. 
Do. 
Do. 
Do. 
a Do. 
= Do. 
ma Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 


C, Stearns. 


T. W. Stanton. 


et SR 


| 
| 


| 
| 





| Cat. No. ber of | Length. 





= 


cown 





beat ft feat at ft 
Se eWNSNNN 


none 
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Diam- 
eter of | Diameter 
penul- | of tenth 
timate | whorl. 

| whorl. 





mm, mm. 
3.2 3.9 
3.4 4.2 
3.2 3.8 
3.3 3.8 
3.3 3.9 
3.4 4 

3.4 4 

3.2 3.8 
3.2 3.7 
3.2 3.8 








3.2 3. 87+ 
3.5 4.2 
3 3.5 
4 
13.9 3.3 4 
12.3 3.3 3.8 
12.3 3.3 3.8 
12.1 3.1 3.8 
12.1 3.2 3.7 
11.2 3.2 3.7 
12.3 3.1 3.7 
12 3.1 3.6 
11.5 3.2 3.7 
11.5 3.2 3.7 
10.8 3.3 3.7 
10.7 3.2 3.4 
11.1 3.2 3.5 
10.3 3 3.4 
11.84 3. 22 3.7 
14.5 3.6 4 
10.3 3 3.4 
16 4.1 
14 3.3 4 
13.3 | 3.3 3.9 
13.2 | 3.2 3.7 
12.8 3.2 3.8 
12.2 3.2 3.8 
12 3.2 3.8 
3. 24+ 3. 87+ 
_ 3.25 3. 83 





Locality. 


Anacacha Mountains, 
6 to 8 miles east of 
Spofford. 


Anacacha Mountains, 
near Frying Valley, 
6 miles southwest of 
Cline, Tex. 





Elm Creek, about 6 
miles above Eagle 
Pass, Tex. 


| Anacacha Mountain 
locus. 





Measurements of Holospira ( Holospira) goldfussi anacachensis—Continued. 


Collector. 


T. W. Stanton. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


T. W. Stanton. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


T.W. Vaughan and 
T. W. Stanton. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Variation in the number of ribs in Holospira ( Holospira) goldfussi. 
Number of Number 
ribs on pe- of ribs on 











( N , ocality. 
ae nultimate tenth Locality 
whorl. whorl. 
40 56 =| Blanco River. 
2 | Do. . 
34 56 San Marcos. 
34 54 New Braunfels. 
36 56 Do. 
Average . 35. + 55.4 


Variations in the number of ribs in Holospira ( Holospira) goldfussi anacachensis. 


| Number of! Number | 

ribs on pe-| of ribs on 

nultimate tenth 
whorl. whorl. 


Locality. | 


20 miles north of Brackettsville. 
Anacacha Mountains, 6 to 8 miles east of Spofford. 
Do. 
Avacacha Mountains, 6 miles southwest of Cline. 
Do. 
Elm Creek, 6 miles above Eagle Pass. 
Do. 





Number of Holospira ( Holospira) goldfussi Menke examined. 


. a | 
Numberof specimens. 


Cat. No. Locality. Immature 





Perfect. and 
fragments. 

ed bhannabhn OD TNT, TI ow nice cccdcnencodcinsscnscdsvaseneevscsats 1 1 

Mi cacadescakeweee SED ds cckdaaue abs Hdetindsascepebdders koetaksevatauneekuneteeen 1 8 
.. Saree St SN SNE: os dices oacedecauhs ck coteussesdvaceensesebeeiane 3 
23758 PE NN, WOE inknencciendescdveciudavdvcccenndunseseteas 7 
| Ph cedwaenstaaced Mbhcusnnnkes ciédebuiedsansceectbauh ete uckseicedesesekunaanen 4 
YARN on on don sad WN ah ec ee Sania tl ciedcieudaumasteouewneereas paacseeeees 5 
PEEP stecsess CUED DOT © CO oo in cten icc sevetucccnndsccsssacececsans 3 

NEE 641s Snncd bdinsndabbadndde ldekdacdesesabaksnkssesneeeeseneaaneekesse 24 9 


Number of Holospira (Holospira) goldfussi anacachensis examined. 


Number of specimens. 








Cat. No. | Locality. Immature 
| Perfect. and frag- 
ments. 
eee EG CIN FOE oon ah is ones iccecbeuesnsbersdudelsacacseccwananes 3 
187548........ 20 miles north of Brackettsville, Tex.................- . 3 
Anacacha Mountains, 6 to8 miles East of Spofford, Texas. 28 32 
Anacacha Mountains, 6 miles southwest of Cline, Texas. aij 3 
Elm Creek, 6 miles above Eagle Pass, Texas............. 7 
pak nh eb Sin ebdsh059 5S ARO CRERE ORES REIN RORREeCUR EAD EeeeRaERS 55 iss | 
| 


a One=type. 


The type comes from Frying Pan Valley, 6 miles southwest of 
Cline, Texas. It has 13 whorls and measures: Length, 12.1 mm.; 


diameter of penultimate whorl, 3.2 mm.; diameter of tenth whorl, 3.7 
mm. The penultimate whorl has 22 ribs, the tenth whorl, 30. 





= 








of 
1m. 
3.7 
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HOLOSPIRA (HOLOSPIRA) MEXICANA, new species. 


Plate IV, fig. 9. 


Shell subcylindrie with gradually tapering terminal cone, yellowish 
horn color, with irregularly distributed whitish areas, resembling 
frosting. Nuclear whorls two and one-half, the second one inflated, 
all very finely granulose. Post-nuclear whorls quite well rounded, 
the greatest convexity falling a little posterior to the middle between 
sutures. The last three or four whorls are somewhat contracted 
anteriorly. The whorls are marked by irregular and irregularly 
spaced, ill-defined riblets, which are best developed on the early 
whorls and the last half of the last yolution. On the fifth whorl there 
are about 56 of these slender, obliquely backward slanting threads, 
while the tenth shows no less than 80. On the penultinate whorl 
the riblets number 48, but are almost obsolete. Periphery and 
base of the last whorl well rounded, crossed by the riblets which 
continue into the small perforate umbilicus. The last two milli- 
meters of the last whorl are solute and built out. There is a 
well-marked angle extending over the solute portion, at the june- 
tion of the parietal wall and the columellar margin. The outer 
surface of the solute portion is marked by quite strong riblets, which 
form concentric rings, and these are more closely crowded immedi- 
diately behind the peristome than farther back. Peristome decidedly 
expanded but not reflected (accidentally bifid in the posterior lateral 
margin in the type), white-edged, fading gradually to light brown 
within. Folds not apparent in the aperture. Internal pillar thin, 
polished, hollow throughout, of almost uniform diameter posterior to 
the thirteenth whorl, where it is equal to about one-sixth the diameter 
of the shell, tapering gently anteriorly from the thirteenth whorl, 
marked by many irregularly spaced, obliquely backward-curved 
whitish lines. A low, obsolete, somewhat submedian twist extends 
over the entire pillar. In the antepenultimate and the whorl preced- 
ing this, the axis bears a strong lamella, which attains its maximum 
development in the whorl preceding the antepenultimate, beyond which 
it extends only a half of a turn posteriorly; anteriorly the fold 
diminishes gradually till it disappears in the penultimate whorl. 
In the whorl preceding the antepenultimate, a strong, somewhat out- 
ward-curved spiral lamella hangs from the middle of the roof and 
extends about halfway down across the chamber, while a strong, low, 
spiral lamella is raised up from the middle of the floor, leaving only 
the space of about one-third of the height of the chamber open 
between these two lamelle. On the inside of the outer lip of the 
same whorl there is a low spiral keel, which is opposite the open 
space between the two spiral lamelle just described, that is, a little 
posterior to.the junction of the floor and outer wall. 

Proc. N, M. vol. xxxi—06——9 
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The unique type, Cat. No. 73987 U.S. N. M., was collected by 
E. Lehnert in southwest Mexico. It has 17 whorls and measures: 
Length, 17.4 mm.; diameter of penultimate whorl, 3.6 mm.; diameter 
of tenth whorl, 4.1 mm.; diameter of second whorl, 0.8 mm. 


HOLOSPIRA (HOLOSPIRA) PALMERI, new species. 
Plate IV, fig. 6. 


Shell small, slender, subcylindric, terminal cone tapering very gently; 
light-brown to flesh color. Nuclear whorls two and one-half, very 
minutely granulose. Succeeding whorls well rounded on the terminal 
cone, almost flattened on the cylindrical portion of the spire, crossed 
by many subequal and subequally spaced, regular, obliquely backward 
slanting thread-like riblets. These riblets are less strongly developed 
and more closely spaced on the middle of the spire than on the two 
ends. In the type I counted about 46 on the fifth, 80 upon the tenth, 
and 56 upon the penultimate whorl. Sutures well marked. Last 
whorl prolonged, having the periphery and base well rounded, both of 
which are crossed by the ribs, which extend into the deep and broad 
umbilical rimation. Base not perforate. The last two millimeters of 
the last whorl are solute and built out. The outside of this part is 
marked by strong continuous ribs, which form a series of concentric 
circlesabout it. The parietal wall in the free part is decidedly pinched 
at about one-third of the way to the left of its junction with the outer 
wall, which renders the posterior lateral angle keeled. Junction of 
parietal wall and columella well rounded. Outer wall of solute portion 
somewhat concave in the middle. Aperture subtriangular, white at the 
edge, grading to light brown within, peristome expanded but not re- 
flected. Internal pillar slender, of uniform size, and hollow throughout, 
marked by an inconspicuous, submedian twist which appears to extend 
through the spire. In the penultimate whorl this twist is replaced by 
a strong spiral lamella, which does not extend much either way beyond 
the confines of this turn. A strong spiral lamella hangs from the roof 
in the penultimate and antepenultimate whorl; this is situated a little 
lateral to the middle of the space between pillar and wall and extends 
about one-third across the chamber. This lamella is strongly outward 
curved in the antepenultimate whorl. It is marked by many white 
lines that alternate with hyaline ones. The lines run parallel with the 
long axis of the lamella. The basal lamella is low, coextensive with 
the parietal one and opposed to it. The fourth lamella is represented 
by a low cord on the inside of the outer wall opposite the space between 
the parietal and basal lamella in the antepenultimate whorl. None of 
the lamelle extend to the last whorl. 

The collection contains 48 adults and 29 immature specimens and 
fragments of this species, Cat. No. 100388, U.S.N.M., from Alvarez 
Mountains, San Luis Potosi, Mexico, where they were collected by 








of 


ric 
ed 
ter 


ion 
the 


ut, 
and 
by 
ond 
‘oof 
ttle 
nds 
‘ard 
hite 
the 
vith 
nted 
veen 
e of 


and 


areZ 





NO. 1483. UROCOPTID MOLLUSKS—BARTSCH. 129 


Dr. E. Palmer, at an altitude of 7,200 feet. The following table gives 
measurements and average of twenty specimens: 


Measurements of Holuspira ( Holospira) palmeri. 


. yi ste 
Diameter Diameter 














. 7 Number of . of penulti 
Cat. No. whorls. Length. —— ome 
wnhort. whorl. 
mm, mm. mm. 
1003884 ........ 17 13.7 2.7 2.3 
5 WEL sc ccawes 16 13.5 2.7 2.3 
SE eens 16 13 2.7 2.2 
Rs Scxceaes 16 12.5 2.7 2.3 
Wb cdunaces 16 12.8 2.8 2.4 
SG cccccanns 16 12.4 2.7 2.4 
SR ccccskeas 16 12 2.6 2.3 
a 15 11.6 2.7 2.4 
i avcioccnt 15 10. 6 2.7 2.2 
Me iradencne 15 12 2.8 2.2 
BG acavusead 15 11 2.7 ‘ 
BB caceccoae 15 12.1 2.9 4 
SG sincccand 15 10.7 2.7 ‘ 
DM cciecactious 16 12.3 2.8 ‘ 
| 100888.......... 15 11.2 2.7 2. 
100888. ......... 15 11.3 2.8 2. 
Re cis xatis 15 10.8 2.7 2.2 ° 
| 100388... 15 11.2 2.8 2.3 
b  PGamranekes 15 11.8 2.8 2.4 
} SMeiséssci. 15 12.2 @ 27 2.4 
eee a 
Total ...... 15.5 11.98 2.73 2.29 
Largest... 17 13.7 2.9 2.4 
| Smallest... 15 10.6 2.6 2.1 
aTy pe. 


HOLOSPIRA (HOLOSPIRA) INFANTA, new species. 
Plate III, fig. 4. 


Shell very small, cylindric, with a short terminal cone. General 
color bluish white, mottled here and there at widely spaced intervals 
by dots or streaks of horn color, terminal cone yellow-horn color. 
Nuclear whorls a little more than two, well rounded, shining, very 
minutely granulose. Later whorls moderately rounded on the early 
part of the terminal cone, decidedly flattened on the cylindrical part 
of the spire. The terminal cone is quite strongly, obliquely, ribbed, 
while on the cylindrical portion of the spire the ribs become much 
reduced and are almost obsolete. On the last whorl they are again 
better developed and pass quite strongly over the slightly angulated 
periphery and well rounded base into the small umbilical perforation. 
Base yellowish brown. The last whorl is very shortly free; the pari- 
etal wall is decidedly pinched about one-third to the left of its junction 
with the outer wall. Outer wall slightly concaved in the middle 
behind the peristome. Aperture well rounded anteriorly, angulated 
at the junction of the outer and peripheral wall, the latter sinuous. 
Peristome somewhat expanded and slightly reflected, white. Internal 
column slender, hollow, with a slightly submedian, obsolete twist 
extending throughout the length of the spire. In the penultimate 
whorl the twist on the pillar is replaced by a strong, thick lamella 
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which is restricted to this volution, appearing only as a strong twist in 
the last and in the antepenultimate turns. The parietal, basal, and 
peripheral lamellz are also confined to the penultimate whorl. The 
parietal one is large and very strongly outward curved, the free edge 
bent toward the peripheral lamella, which forms a strong keel and is 
located about one-third the height of the chamber above the floor. 
The basal lamella is thick and strong and apposes the outer edge of 
the columellar fold and not the parietal one as is usually the case. 
Two narrow slits are thus formed, one between the parietal and 
peripheral fold, the other between the columellar and basal folds. 

The unique type, Cat. No. 187650, U.S.N.M., was collected by 
E. W. Nelson in the Sierra Guadelupe, Coahuila, Mexico. It has 134 
whorls and measures: Length 9.7 mm.; diameter of tenth whorl 2.9 
mm.; diameter of penultimate whorl 2.7 mm. 

The diminutive size and the very regular cylindric outline distin- 
guish this species from all the other known //olospiras. 


HOLOSPIRA (HOLOSPIRA) PAINTERI, new species. 
Plate III, fig. 5. 


Shell small, pupoid, flesh colored to light brown. Nuclear whorls 
two, well rounded, shining, very minutely granulose. Succeeding 
whorls rather inflated, those of the conical portion decidedly rounded, 
the rest rounded on the posterior third between the sutures, the lower 
two-thirds becoming flattened and somewhat contracted anteriorly. 
Penultimate whorl somewhat lower than the rest and well rounded. 
The entire surface is marked by well developed, regular, and regularly 
spaced obliquely backward-slanting riblets. These riblets are a little 
more crowded on the middle of the spire than on the cone; in general, 
they will average about one-half the diameter of the spaces that sepa- 
rate them; this, however, does not hold on the last two turns; here 
they are decidedly more distantly spaced. The type has about 67 ribs 
upon the fifth, 86 upon the eighth, and 60 upon the penultimate 
whorls. Periphery of the last whorl very slightly angulated. Base 
yellow horn-color, imperforate. Both periphery and base are 
crossed by the riblets which continue into the umbilical rimation. 
Last whorl free and built out for about one millimeter. The free 
portion is crossed by sublamellar riblets, which form a series of wavy, 
concentric rings, that become closely crowded behind the peristome. 
The solute portion of the outer wall is concaved in the middle and the 
parietal wall is decidedly pinched about one-fourth of the way to the 
left of its junction with the outer wall. This renders the posterior lat- 
eral angle keeled, and gives to the aperture a channeled appearance at 
this place.. Aperture well rounded anteriorly, having the parietal and 
lateral walls somewhat sinuous. The parietal and columellar folds are 
both visible deeply within the aperture. Peristome decidedly ex- 
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panded and somewhat revolute, white, fading to light brown within. 
Internal pillar slender, hollow throughout, having a low submedian 
twist, which extends over the entire spire. In the last and penulti- 
mate whorl this twist is replaced by a moderately strong, rather thick 
spiral lamella, which is of about equal strength in the two whorls men- 
tioned; it can be easily seen within the aperture, but does not extend 
into the penultimate whorl. The parietal lamella extends through the 
last two turns and is also visible deeply within the aperture ; it is 
slender, quite wide and decidedly outward curved, the free edge point 
ing toward the rounded, cord-like peripheral fold, which is located a 
little below the middle on the inside of the outer wall; it transverses 
only part of the penultimate whorl. A narrow slit only separates 
these two lamellw. The basal lamella is very much reduced and sur- 
passes the peripheral lamella in height only for about a quarter of a 
turn. The peripheral fold is visible on the outside of the whorl as a 
white thread. The collection contains 44 specimens, Cat. No. 187675, 
U.S.N.M., all collected by J. N. Rose and J. H. Painter, at Tehuacan, 
Puebla, Mexico. The following table gives measurements of twenty 
specimens: 
Measurements of Holospira ( Holospira) painteri. 
Diameter 
of penulti- 


mate 
whorl. 


Diameter 
Length. of eighth 
whorl. 


Number of* 
whorls. 


mm mm. mm. 


HOP ODHOKS 
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Average ... 10. 66 
Largest .... 11 
Smallest... 10 
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HOLOSPIRA (HOLOSPIRA) NELSONI Pilsbry. 


The U. S. National Museum has 43 specimens of this species, Cat. 
No. 187785, collected by E. W. Nelson and E. A. Goldman at Sierra 
Guadelupe, Coahuila, Mexico, at an altitude of 9,500 feet. The fol- 
lowing table gives measurements of twenty individuals: 


Measurements of Holospira ( Holospira) nelsoni. 


Diameter | Diameter 


Diameter of thir- of penulti- 


Number of 














Cat. No. wicitn. Length. <r teenth mate 
| — whorl. whorl. 

mm, mm. mm, mm. | 

16 16.8 4.3 4.9 4.5 | 

16 16.8 | 4.6 4.8 4.3 | 

16 16 4.3 4.9 4.5 | 

| 16 16.9 4.4 4.9 4.5 | 

17 18.5 4.2 4.9 4.5 | 

) 15 15.8 4.7 5.2 4.7 | 
| 16 18.5 1.5 S | 4.3 
16 17.5 4.2 4.8 4.6 

| 16 16.9 4.3 4.8 4.3 
16 16.6 | 4.3 | 4.9 4.5 
16 16.3 4.3 4.9 4.4 
15 16 4.4 5 4.6 

} 16 16 4.5 Sr 4 4.7 | 
16 17.5 4.4 5 4.7 

| 16 17.5 4.3 5.1 4.6 | 

15 16.4 | 4.6 4.9 4.5 | 
16 16.3 4.5 5 4.5 
16 15.4 4.6 5.1 | 4.5 
15 16.2 4.5 5.1 4.3 
a 16 16.2 4 4.7 | * 42 
Average... 15. 85 16.7 4.43 4.95 | 4.48 

Largest .... 17 18.5 4.7 5.2 4.7 | 

Smallest... 15 15.4 4 4.7 ee 


| 
| 


HOLOSPIRA (HOLOSPIRA) OAXACANA, new species. 
Plate IV, fig. 5. 


Shell quite large, strong, cylindric conic, white. Nuclear whorls 
two, moderately large, weil rounded, very minutely granulose. Ter- 
minal cone evenly tapering, the last six whorls of the spire quite cylin- 
drical. The whorls of the cone are a little more rounded than those 
of the cylindrical portion; they are all crossed by obliquely backward 
slanting thread-like riblets, which are a little more strongly developed 
and more distantly spaced on the early and last whorls than the middle 
ones. There appear to be about 56 of these riblets on the fourth, 160 
upon the eighth, and 100 upon the penultimate whorl in the type. 
Sutures well marked. Periphery of the last whorl slightly angulated. 
Base short and well rounded. The periphery and base are crossed by 
the continuations of the riblets, which extend undiminished into the 
rather deep umbilical rimation. Last whorl free for about one milli- 
meter. Aperture semioval, the parietal wall representing the short 
diameter of the oval white. Peristome broadly expanded but not 
reflected, white. Internal column very slender, hollow, with an obso- 
lete submedian twist. In the penultimate whorl this twist is replaced 
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by a moderately developed, spiral lamella, which extends feebly into 
the first half of the last whorl anteriorly, and hardly reaches to the 
antepenultimate posteriorly. The parietal lamella is one turn long 
and is chiefly located in the penultimate whorl, the very much atten- 
uated anterior portion only extending partly into the last volution. 
In its greatest development the lamella extends about halfway across 
the chamber; the lamella is thin and decidedly outward curved in the 
direction of the peripheral fold. Peripheral fold slender, a mere thread 
extending through about half a volution, situated about one-third of 
the height of the chamber above the floor. Basal fold low, coextensive 
with the parietal member. 

There are three specimens in the collection of the U. S. National 
Museum, Cat. No. 175085, collected by C. R. Orcutt at Tomellin, 
Oaxaca, Mexico. 


Measurements of Holospira ( Holospira) oaxacana. 





Diameter 


: Diameter . Z 
ee Length. of tenth of — 
re whorl. whorl 
mm, mm. mm. 
a12 17.5 5.3 4.8 
12 15.5 5.2 4.7 
12 15.5 5.1 4.6 
a Type. 


TRISTEMMA, new subgenus. 


Holospiras having three internal lamella, i. e., 
an axial, a parietal, and a basal. 

Type.—Llolospira ferrissi Pilsbry. 

Two species belong to this subgenus, Holospira 
(Tristemma) ferrissi Pilsbry and Holospira (Tri- 
stemma) pfeifferi Menke. 


HOLOSPIRA (TRISTEMMA) FERRISSI Pilsbry. 


The U. S. National Museum contains three 
specimens, Cat. No. 189875, of this species, col- 
lected by J. H. Ferriss at Manilla Mine, Huachuca 
Mountains, Arizona. These are part of the 


original lot and were donated by H. A. Pilsbry. Fic. 9.—tyrerior view or 
HOLOSPIRA FERRISSI. 





Measurements of Holospira ferrissi. 


Diameter 
of penulti- 


| 
Diameter 


Number of pength of eighth 


Cat. No. 


whorls. whorl. mate 
whorl. 
mm, mm, mm, 
8.1 3.4 3.2 
s 3.5 3.1 
8.3 3.4 3.2 





a Specimen figured, 
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HOLOSPIRA (EUDISTEMMA) ARIZONENSIS Stearns. 


There are fourteen fragments and one perfect specimen of this spe- 
cies in the collection of the U.S. National Museum, Cat. No. 104392, 
collected by Vernon Bailey in a cave at Dos Cabezas, Arizona. The 
perfect specimen, which is the type, has 12 whorls and measures: 
Length, 12.8 mm.; diameter of tenth whorl, 4.2 mm.; diameter of 
penultimate whorl, 3.8 mm. This is the type of Hudistemma Dall. 


HOLOSPIRA (DISTOMOSPIRA) BILAMELLATA Dall. 


The U.S. National Museum collection contains 35 fragments and 8 
perfect specimens of this species, Cat. No. 129990, collected by Maj. 
EK. A. Mearns, on the top of Hachita Grande Mountains, New Mexico. 
This species is the type of ‘‘Distomospira,” Dall. The eight perfect 
specimens measure: 


Measurements of Tlolospira ( Distomospira ) hilamellata. 


2 di ate 
Diameter Diameter 














: Number of s of penulti- 
Cat. No. whotts. Length. | of — an 
— whorl. 
mim, mm, mm, 
TOS kdccccen 17 20.5 4.9 4.2 
129990 ‘en 17 19.5 5.5 4.5 
Pa datacseun 17 20.2 5 4.3 
Tees ein conak 16 20 6.5 4.4 
TT: cinkré canes 16 20.1 5 4.4 | 
Re css uscescc 16 19.1 5.3 4.4 
ar 15 16 4.8 4.3 4 
a Serre 14 16 5 4.4 j 
Average ... 16 18.3 §, 22 4. 36 
Largest .... 17 20.5 5.5 4.5 
Smallest... 14 16 1.8 4.2 
a Type. 


HOLOSPIRA (DISTOMOSPIRA) MEARNSI Dall. 


There are 6 perfect and 3 fragments of this species in the U. S. 
National Museum collection, Cat. No. 129991. They were collected 
by Maj. E. A. Mearns on the top of the Hachita Grande Mountains, 
Grant County, New Mexico. 


Measurements of Holospira ( Distomospira) mearnsi. 


















: Diameter 
Diameter 
. ' Number of penul- 
Cat. No. of whoris. Length. | — tieate 
. whorl, | 
mm, mm. mm. 
Ds ibedaeeos a4 14.6 4.3 4 | 
129991 14 15.8 [P lisssorcianne 
129991... 14 15.4 4.5 4 
eee 14 14 4.4 3.8 | 
Bebekesecenne 14 15 4.2 3.8 | 
eiseccsesss 14 15 4.5 4 | 
Average... 14 15 4.4 3.92 | 
Largest... 14 15.8 | 4.5 
Smallest... 14 14.6 4,2 











| 
| 
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This species was made the type of the section //aplostemma by 
Doctor Dall, which is characterized as havinga short, stout, axial lamella 
only. There was one specimen in the collection which had the outer 
wall on one side removed to expose the pillar; the removal of the wall 
seems to have carried away a small portion of the septum, separating the 
last whorl from the penultimate, and this unfortunately happened to 
be just the place upon which the short (poorly developed) basal fold 
is situated. 





Haplostemma, therefore, must be considered a synonym of /)/sto- 
mospira. The basal fold extends over about one-fifth of a turn on the 
floor of the penultimate whorl. 


HOLOSPIRA (BOSTRICHOCENTRUM) TRYONI Pfeiffer. 


There is one specimen of this species, Cat. No. 107325 U.S.N.M., 
in the collection which comes from Salle, and was collected at the type 
locality, Matamoras de Izucar, Puebla, Mexico. The specimen has 
15 whorls and measures: Length, 12.5 mm.; diameter of tenth whorl, 
4.4 mm.; diameter of penultimate whorl, 3.8 mm. 


HOLOSPIRA (BOSTRICHOCENTRUM) PILSBRYI Dall. 


There are two lots of this species in the collection, one specimen, 
Cat. No. 21762 U.S.N.M., labeled Mexico, without specitic data, the 
other, Cat. No. 56932, U.S.N.M., containing 120 specimens, was col- 
lected about the sulphur springs around the city of Puebla, Puebla, 
Mexico, by the Mexican Geographic Commission. The following 
table gives measurements of 20 specimens from the last lot containing 
the type: 


Measurements of Holospira ( Bostrichocentrum ) pilsbryi. 


| Diameter 











: Diameter 
Cat. No. Number of Length. of tenth of penulti- 
whorls. whort mate 
"i whorl. 
mm. mm. mm, 
BE siecdyees 14.5 13.6 3.8 3.4 
Sas iiesid anata 12.5 10.5 3.5 3.3 
WAS cacnewoas 13 11.3 3.7 3.5 
Pinecavssacns 12.5 11.1 3.8 3.6 
Ri actaciea ds 12 10.3 3.8 3.4 
ar 13 11.3 3.7 3.5 
Mi cacteccace 13 12.2 3.9 me. 
eae 14 13 3.7 3.4 | 
Kn casesanes 14 12.9 3.7 3.4 
Sbasécscconl 12 ll 3.8 3.4 
MG 6uso<caned 14 13.3 4.1 3.7 | 
56932... 13.5 12.7 3.8 3.2 | 
Gs <nectnads 13 12.8 4 | ae 
SEE 12 10.2 3.7 3.3 | 
itenissentdse 13 10.4 3.7 3.2 
Cbiences nis 13 | 11.1 4 3.6 
Ce acncceuces 13 12.4 3.9 3.7 
a asuceoned 13.5 12.2 3.8 3.3 
SE cssccacsas 13 11.6 3.7 3.3 
Se 12 10. 6 3.6 | 3.2 
Average... 13. 05 11.75 3.78 3. 44 
Largest .... 14.5 13.6 4.1 3.7 
Smallest... 12 10.2 3.5 3.2 





| 
| 
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HOLOSPIRA (BOSTRICHOCENTRUM) VERACRUZIANA Dall. 


There are three specimens of this species in the collection of the 
U. S. National Museum, Cat. No. 56933, collected by the Mexican 
Geographic Commission, at Mizantla, Vera Cruz, Mexico. They give 
the following measurements: 


Measurements of Holospira ( Bostrichocentrum) veracruziana, 


; Diameter of 
| Number of Diameter of 


se : penulti- 
| whorls. Length. = mate 
, whorl. 
—aesttintpama 
mm, om. mm, 
al7 17.5 6 5.1 
615 15.4 5 4 5 
b15 15 5.4 5 | 
a Type. » Not quite mature. 


HOLOSPIRA (BOSTRICHOCENTRUM) GOLDMANTI, new species. 
Plate IV, fig. 1 


Shell cylindric-conic, thick, white. Terminal cone short, broadly 
conic. Nuclear whorls one and three-fourths, well rounded, very 
finely granulose. The four whorls of the terminal cone are well 
rounded and crossed by many quite regular and regularly spaced 
oblique riblets, whorls of the cylindric portion of the spire are 
almost flattened and marked by ill-defined, irregular indications of 
oblique riblets. On the last half of the last whorl the riblets again 
assume a stronger character, but are not as regular as on the ter- 
minal cone. Periphery of the last whorl obsoletely angulated. Base 
well rounded, crossed by the ill-defined riblets which extend into the 
minute umbilical perforation. The last whorl is very shortly free 
and quite strongly angulated in the posterior lateral angle. Aperture 
broadly pyriform; peristome expanded, but not revolute, somewhat 
thickened, white. Internal pillar moderately large, of uniform diame- 
ter throughout the cylindrical portion, somewhat narrower in the last 
turn, marked by a low submedian fold, which becomes sublamellar in 
the antepenultimate and penultimate turn and disappears altogether 
before reaching the aperture. 

There are 22 specimens in the collection of the U. S. National 
Museum, Cat. No. 187793. They were collected by E. W. Nelson 
and E. A. Goldman, at Tamazulapan, Oaxaca, Mexico. 

The following table gives a list of measurements: 
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Measurements of Holospira ( Bostrichocentrum ) qgoldmani. 


Diameter 








. . Diameter : 
Cat. No. Number of) rength. | of tenth | Of penul- 
whorls, timate 
whorl. whorl 
nie mm, mim. 
14 15.8 5.9 | 5.4 
13 15 5.5 5 
13 16.4 5.4 4.8 
13 16 5.8 5.4 
13 16 5.8 5.4 
13 5.5 5.1 
12 14.5 5.6 5 
13 15.4 5.8 5.2 
12 14.3 5.8 5 
13 15.1 5.7 5.4 
12 13.9 5.9 5.2 
12 14.5 6.3 5.3 
13 14.9 5.6 5.1 
12 13.4 5.6 5.1 
| 12 14.6 5.5 A 
13 16 5.7 5.2 
| 13 14.6 5.3 5 
12 13.4 5.4 4.7 
12 13.8 5.6 5.1 
13 15.1 5.7 5 
12 14.3 5.3 4.7 
WBF FeR sc aceccces 12 13 5.7 2 
Average ... 12. 59 14.7 ». 64 ». 1 
Largest .... l4 16.4 6.3 4 
| Smallest... 12 13 5.3 1.7 
a Type 


In some specimens the part succeeding the terminal cone is the 
broadest part of the shell, the rest of the spire tapering gradually 
toward the last whorl. 


HOLOSPIRA (BOSTRICHOCENTRUM) CROSSEI Dall. 


There are 12 perfect and 10 immature and imperfect specimens in 
the collection of the U. S. National Museum, Cat. No. 129989, all 
collected by Maj. E. A. Mearns, at the highest peak of the Hachita 
Grande Mountains, New Mexico. The 12 perfect individuals give the 
following measurements : 


Measurements of Holospira ( Bostrichocentrum) crossei. 


Diameter 


) te 7 
Diameter (5 penul- 


Cat. No. Number of 





whorls. Length = — timate 
_— whorl 
mi mm mm. 
129989 a ........ 13 11.6 3.8 3.7 
Pe atseduane 13 2 3.8 a7 
PR Cickadeue 12 11.9 4.2 3.9 
_.., 13 12.3 4 3.8 
Bese sesc6see 13 11.6 3.9 3.5 
ee 13 11.5 4.1 3.7 
. eae 13 11.2 3.7 3.7 
129089... ounces 12 11.6 3.9 3.5 
SG sccneneed 13 12.2 3.9 3.5 
EE ci raalne 12 il 3.8 3.4 
129080. .......2- 12 10.4 3.5 3.5 | 
Ge cixsinssn. 13 12.3 3.9 3.7 | 
Average ... 12. 26 11. 63 3. 87 3.65 | 
Largest.... 13 12.3 4.2 3.9 
Smallest... 12 11 3.5 3.4 


a Type 
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As Doctor Pilsbry has pointed out,“ there is a weak, short fold, 
more like a tooth upon the axis, in the penultimate whorl, near the 
basal wall. There is also a weak submedian twist, which extends 
through the spire. The ribbing of the exterior varies from very 
decided, as shown in the figure of the type,’ to subobsolete on the 
middle of the cylindrical portion, as shown by Doctor Pilsbry’s figure.¢ 


HOLOSPIRA (BOSTRICHOCENTRUM) HIDALGOENSIS, new species. 
Plate IV, fig. 12. 


Shell slender, elongate, cylindric-conic, white. Terminal cone grad- 
ually tapering. Nuclear whorls 3, moderately rounded, increasing 
regularly in size, very minutely granulose. The first nuclear whorl 
is broad and lends the apex a somewhat truncated appearance. Suc- 
ceeding whorls flattened, the early ones of the terminal cone slightly 
overhanging, all marked by strong, curved, somewhat distantly spaced 
sublamellar ribs, of which about 28 occur upon the first sculptured 
whorl (i. e., the fourth whorl), 40 upon the tenth, and 26 upon the 
penultimate whorl. The ribs are placed closest posteriorly and 
become gradually more distantly spaced toward the penultimate 
whorl. The wide spaces between the ribs are crossed by several 
irregular secondary riblets, which lend them a longitudinally crinkled 
appearance. Periphery of the last whorl somewhat angulated. Base 
well rounded; the strong continuation of the ribs extend into the 
umbilical rimation. The last portion of the last whorl free for about 
3mm. Parietal wall somewhat pinched a little to the left of its junc- 
tion with the outer wall, which lends the posterior lateral angle a 
slightly carinated appearance. The free parietal wall is marked by 
the continuation of the ribs, which are less strongly developed and 
more closely crowded immediately behind the aperture. Aperture 
subquadrate, parietal border somewhat sinuous, owing to the pinched 
portion alluded to above; peristome decidedly expanded, but not revo- 
lute. Internal pillar slender, bearing an obsolete submedian spiral 
twist that is strengthened to form a low lamella, which extends through 
the antepenultimate whorl. There are two specimens in the collection 
of the U. S. National Museum, Cat. No. 187982, donated by A. L. 
Herrera. They were collected at Zimapan, Hidalgo, Mexico. 





@Proc. Acad. Nat. Sci. Philadelphia, 1905, p. 217. 
bProc. U. 8. Nat. Mus., XIX, 1896, pl. xxx1, fig. 2. 
¢ Proc. Acad. Nat. Sci. Philadelphia, 1905, pl. xxv1, fig. 8. 
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Measurements of Holospira ( Bostrichocentrum) hidalgoensis. 


Diameter 


. ) te . : 
of whorls. — nae mate 
; whorl. 
mm. mm. mm, 
117 0.5 4.2 3.8 
16 ) 4.3 4 
a Type. 


HOLOSPIRA (BOSTRICHOCENTRUM) TAMAULIPENSIS, new series. 
Plate IV, fig. 2. 


Shellelongate-conic, horn-coléred, with strong white riblets. Nuclear 
whorls two, light yellow-horn-color, very minutely granulose. Ter- 
minal cone long and gently tapering, having the whorls moderately 
well rounded. Cylindrical portion of the spire consisting of the last 
three or four volutions. All the whorls are strongly and quite regu- 
larly ribbed. The ribs are slender, somewhat compressed laterally, 
forming low lamelle, about one-fourth as wide as the spaces which 
separate them. In the type there are 40 upon the second ribbed 
(i. e., the fourth) whorl, 56 upon the ninth, and 54 upon the penulti- 
mate volution. Sutures well impressed. Last whorl somewhat elon- 
gated and narrowed basally. Periphery slightly angulated. Base 
well rounded, marked by the rather crowded continuations of the ribs, 
which extend strongly into the umbilical rimaticn. Last whorl shortly 
free behind the aperture; the free portion is marked by strongly 
lamellar riblets, which become decidedly crowded and weaker behind 
the peristome. The free portion of the parietal wall is decidedly pinched 
a little to the left of its junction with the outer wall, which lends it a 
somewhat sinuous outline. It is marked by the continuation of the 
riblets of the outer wall. Aperture oblique, semioval, the short diam- 
eter of the oval being represented by the parietal wall. Peristome 
quite strongly expanded but not reflected, white. Internal pillar 
slender, hollow throughout, marked by an obsolete submedian twist, 
which gives place to a weak, short fold in the penultimate whorl. This 
fold extends only over about half a turn and almost rests upon the 
floor. There are 32 specimens of this species in the collection of the 
U.S. National Museum, Cat. No. 187979, collected by E. W. Nelson 
and E. A. Goldman at Camargo, Tamaulipas, Mexico. 
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The following table gives measurements of the type and 14 speci- 
mens: 


Measurements of Holospira ( Bostrichocentrum) tamaulipensis. 


Diameter 








: Diameter 5 
. : Number font of penulti- 
Cat. No. ol whawis. Length. =— ton 
Waa whorl. 
mm, mm, mm, 
BOE e ee etoss sons 12 12 4.1 4.2 
187979. ... 13.5 13.4 4.1 3.8 
1879794 .. a 12 12.5 4.1 3.9 
| Seb beccsnene 12 12.1 4.3 4.2 
| (eh diane ll i1.5 4.2 4.1 
| Gee eecascsexs 12.5 12.5 1.2 4.1 
Bo ee 12 12.3 4.2 4.1 
Did vankan cass 12 12.1 4 3.7 
b ROBID.......000- 11.5 11.3 1.3 3.9 
SS csi cace se sem 12 11.8 3.9 3.8 
187979 | 11.5 11.3 4.1 3.9 
A ee 10.5 9.9 3.7 3.7 
187979 12 12.1 4.4 4.3 
—, re 11.5 11.2 4.2 4.1 
ye ee 13 12.8 4 1 
| Average ... 11.93 11.92 4.14 3. 984 
| Largest.... 13.5 13.4 4.4 1.3 
Smallest... 11 9.9 3.7 3.7 


a Type. 
HOLOSPIRA (BOSTRICHOCENTRUM) CIONELLA Pilsbry. 


The collection of the U. 5. National Museum contains one specimen 
of this species, Cat. No. 173848, presented by Dr. H. A. Pilsbry and 
collected by J. H. Ferris, at Fort Bowie, Arizona, the type locality. 
It has 13 whorls and measures: Length, 12.5 mm.; diameter of tenth 
whorl, 3.7 mm.; diameter of penultimate whorl, 3.6 mm. 


HOLOSPIRA (BOSTRICHOCENTRUM) COCKERELLI Dall. 


The unique type of this species, Cat. No. 173845, U.S.N.M., was 
found hy O. B. Metcalfe in the débris of the Rio Grande, at Mesilla, 
Sierra County, New Mexico, and donated to the Museum by Prof. T. 
D. A. Cockerell. It has 13% whorls and measures: Length, 12.8 mm.; 
diameter of tenth whorl, 3.8 mm.; diameter of penultimate whorl, 
3.6 mm. 


HOLOSPIRA (BOSTRICHOCENTRUM) REGIS Pilsbry and Cockerell. 


There are two specimens (topotypes) in the collection of the U. S. 
National Museum, Cat. No. 185388, collected by O. B. Metcalfe, 
near Kingston, Sierra County, New Mexico, and donated by Prof. 
T. D. A. Cockerell. One of these is not quite perfect; the perfect 
individual has 13 whorls and measures: Length, 11.1 mm.; diameter 
of tenth whorl, 3.4 mm.; diameter of penultimate whorl, 3.2 mm. 


HOLOSPIRA (BOSTRICHOCENTRUM) CHIRICAHUANA Pilsbry. 


There are two lots of this species in the U. S. National Museum 
collection; one, Cat. No. 173847, U.S. N. M., contains 6 specimens col- 
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lected by J. H. Ferris, at Cave Creek, Chiricahua Mountains, south- 
east Arizona, the type locality, which were donated by Dr. H. A. 
Pilsbry. 


Measurements of Holospira ( Bostrichocentrum) chiricahuana. 


Diameter 





y f Diameter ; : 
Cat. No. ——— Length. | of eighth |® — 
whorl. wil 
mm, mm, mm. 
11 9 3 2.9 
12 10 3.2 3 
11 8.4 3.1 2.9 
12 10.2 3.2 3 
12 9.4 3 2.9 
12 10 3.1 3 
Average ... 11. 664 9.5 3 » % 


The other lot, Cat. No. 173846, U.S. National Museum, contains one 
perfect specimen and some fragments collected by the donor, J. H. 
Ferris, at Fort Bowie, Arizona. The perfect specimen has 11 whorls, 
and measures: length, 9.2 mm.; diameter of eighth whorl, 3.2 mm.; 
diameter of penultimate whorl, 3 mm. 


LIOSTEMMA, new subgeneric name. 


The species //olospira (llaplostemma) mearnst Dall was given as the 
type of //aplostemma Dall. Tolospira mearnsi Dall, however, has a 
subobsolete submedian fold on the axis, running throughout the spire, 
which places this species in the subgenus Bostrichocentrum. 1. (Ilaplo- 
stemma) hamiltoni Dall would have served better as the type of the 
group, which is now rechristened Livstemma, having as type 7/7. 
(Liostemma) hamiltont Dall. This subgenus is distinguished from 
Bostrichocentrum by having the pillar smooth, without twist or fold, 
except in the penultimate whorl, where there is a short, stout, axial 
lamella. 


HOLOSPIRA (LIOSTEMMA) HAMILTONI Dall. 


There are 8 perfect and 1 young specimen of this species in the 
collection of the U. S. National Museum, Cat. No. 107759, which were 
collected by James M. Hamilton, on Selaginella, in the Rio Grande 
Mountains, Brewster County, Texas, at an altitude of 3,500 feet. 
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The following table gives measurements of the 8 specimens: 


Measurements of Holospira (Liostemma) hamiltoni. 


Diameter 


Jiamete : 
Diameter | 4¢ penulti- 


Number of 





| 
Number. whorls. Length. = mate 
| : whorl. 
mm. mm, mm, 
1077694 ........ 13.5 22 5.1 4.4 
LE skbsa ae 12.5 19.3 5 4.5 
[ iS tossanee 12.5 19.7 5.1 4.5 
i eee 12.5 19 4.8 4 
) SPUD... occas 12.5 19.5 5 4.2 
| Pcsanccaace 13 19.8 4.8 4 
| is wenden 13 20 5 4.2 
En 13 20 4.9 4.2 
Average ... 12.8 19.9 4.96 4.25 
Largest .... 13.5 22 5.1 4.5 
Smallest... 12.5 19 1.8 i 


aType. 
HOLOSPIRA (LIOSTEMMA) DURANGOENSIS, new species. 
Plate III, fig. 8. 


Shell very large, solid, cylindric-conic, white. Nuclear whorls 2, 
large, inflated, minutely granulose. Succeeding whorls moderately 
rounded. Terminal cone gently tapering. The whorls are crossed 
by numerous very oblique, obsolete threads, which are a little more 
distinct on the carly whorls than the rest, and become practically 
altogether lost on the cylindrical part of the spire. The penultimate 
whorl becomes decidedly narrowed basally, and is crossed by a series 
of quite distinct riblets, which are more strongly developed below the 
slightly angulated periphery and on the rounded base than near 
the summit. Basedeeply rimate. Last whorl decidedly disjunct; the 
union of the parietal and outer wall is marked by aslender carina, which 
extends from behind the peristome to the point of dissolution. The 
entire free portion is marked by more or less regular, circular threads, 
which become weak and closely crowded behind the peristome. Aper- 
ture roughly circular, with a very broadly expanded, but not reflected, 
peristome. Internal pillar slender, of uniform width in the eylin- 
drical part, somewhat wider in the terminal cone, hollow, smooth, 
without twist or fold, except in the penultimate turn, where a low 
cord encircles it a little above the floor. F 


This is the largest of the known //olospygw. 
4 
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There are two specimens of this species in the collection of the 
U.S. National Museum, Cat. No. 187981, which were received from 
Prof. A. L. Herrera. They were collected at Durango, Durango, 
Mexico. 


Measurements of TTolospira ( Liostemma) durangoensis. 


Diameter 


Number of Diameter | oF penulti 
whoris Length of ninth male 
, whorl, ae 
whorl. 
mm me mm, 
a2 34.5 s.8 s 
12 33 8.9 8.1 
a Type, 


HOLOSPIRA (LIOSTEMMA) YUCATANENSIS, new species. 
Plate III, fig. 2. 

Shell cylindric-conic, having the greatest diameter at the whorl next 
to the termination of the terminal cone, with the cylindrical portion 
gently tapering toward the base, flesh colored, with horn-brown apex. 
Nuclear whorls two, well rounded, shining, very minutely granulose. 
Whorls of the evenly tapering terminal cone moderately rounded, 
early one crossed by regular, well marked, oblique riblets, which grad- 
ually decrease in strength on the later whorls, and become quite obso- 
lete on the somewhat flattened turns of the cylindrical part of the 
spire, which are marked by irregular lines of growth only. On the 
narrow penultimate whorl the riblets are ag 
der curved white threads, which are about one-third as wide as the 
spaces between them, and extend prominently over the angulated 
periphery and short rounded base into the narrow umbilical rimation. 
Last whorl shortly free, the free portion slightly angulated at the 
junction of the parietal and outer wall, marked by the continuous rib- 
lets, which become decidedly crowded behind the peristome. Aper- 
ture subcircular, with decidedly expanded, broad, flat, not reflexed, 
white peristome. Internal pillar hollow throughout, of uniform size 
from the third to last whorl posteriorly to the terminal cone, where it 
becomes somewhat enlarged. In the penultimate whorl it is less wide 
than in the preceding volution and encircled by a moderately well 
developed slightly submedian lamella. In the last whorl the pillar is 
quite slender and decidedly oblique. 

There is one perfect and one broken specimen in the U. S. National 
Museum, Cat. No. 187980, which were collected by E. W. Nelson and 
E. A. Goldman, at Mujeres Island, Yucatan, Mexico. The perfect 
specimen, the type, has 12 whorls and measures: Length, 18.1 mm.; 
diameter of ninth whorl, 5.9 mm.; diameter of penuitimate whorl, 
4.9 mm. 


ain present, forming slen- 


Proc. N. M. vol. xxxi-—06——10 
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HOLOSPIRA (HAPLOCION) PASONIS Dall. 


Of this, the type species of the subgenus //aplocion, the U.S. National 
Museum collection has 3 lots. Two, Cat. No. 129032, U.S.N.M., the 
type lot, and Cat. No. 134210, U.S.N.M., two specimens, were col- 
lected in Mule Canyon, El Paso County, Texas, at an altitude of 4,000 
feet, by J. A. Singley. The third lot, Cat. No. 152642, U.S.N.M., 12 
specimens, was collected by Dr. 'T. W. Stanton, at Red Bull Canyon, 
El Paso County, Texas. The following table gives the measurements 
of the perfect specimens: 


Measurements of Holospira ( Haplocion) j asonis. 


: Diameter 
Number of Diameter oF penulti- 


(ERE IE A EOERE ARI ye 





Cat. No. whorls. Length. — mate 
_— whorl. 
mm. mm. mm, 
1290824 ........ 11.5 22.5 6.7 6.2 \ 
GES sce cdeuss 12 22.7 6.2 5.6 
a 11 ss | 6.8 6.3 
DR Sa arcenat 12 24.6 6.8 6.3 
A cine one 12 22.7 6.5 6 
Ra dvisncies 12 24.7 6.6 6.4 
inns wenn 12 23.7 6.8 6.6 
Ps danse 12 22.3 6.3 6.1 
DR ihisaesen 12 23.8 6.6 6.2 
152642.......... 12 24.6 6.4 6.1 
ea 11.5 22.6 6.5 6.3 
RE cicensdhs 12 23.3 6.7 6.2 j 
a 12 22.9 6.3 5.7 
DES Chtchann® 12 24.2 6.6 6.3 
eee 12 22.5 6.4 6.2 
Average ... 11. 86 23.34 6.54 6.16 3 
Largest... . 12 24.7 6.8 6.4 j 
Smallest... 11 22.3 6.2 5.6 . 
«Type. i 


HOLOSPIRA (HAPLOCION) SEMISCULPTA Stearns. 


There are three specimens in the type lot, Cat. No. 102310, U.S.N.M., 
which were collected by Dr. T. W. Stanton in the canyon above San 
Carlos, Chihuahua, Mexico. 


Measurements of Holospira ( Haplocion) semisculpta. 


: .» | Diameter 
Number of yj ength oo of penulti- 
whorls. were oh mate 
* | whorl. 
; 
mm. mm. mm. : 
14 22.2 5.8 5 
14 23.1 6 4.6 
BE lesebsccsssnc 5.6 4.6 


HOLOSPIRA (HAPLOCION) COAHUILENSIS W. G. Binney. 


There are two specimens of this species in the collection of the 
U. S. National Museum, Cat. No. 9150, one perfect, the type, and the 
other a half-grown individual. They were collected by Xantus at 
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Cienaga Grande, Coahuila, Mexico. The perfect specimen has 12 
whorls and measures: Length, 23 mm.; diameter of eighth whorl, 
6.5 mm.; diameter of penultimate whorl, 5.6 mm. 


HOLOSPIRA (HAPLOCION) MINIMA von Martens. 


There are two lots of this species in the collection of the U. S. 
National Museum. One, Cat. No. 126124, U.S.N.M., collected by G. 
Eisen, in Sonora, Mexico, contains 5 specimens. The other, Cat. No. 
56960, U.S.N.M., 6 specimens, donated by W. M. Gabb, comes from 
Hermosillo, Sonora, Mexico. These specimens give the following 
measurements: 


Measurements of Holospira ( Haplocion) minima. 


. di te 
Diameter Diameter 





. : Number a of penulti- 
Cat. No. of whorls, Length. o = ate 
whorl. whorl. 
} 
mm mm. mm. 
ae 12 13.3 4.7 4.2 
6 cn eeeae 12 13.3 4.2 4 
12 13 4.2 3.9 
ince Kec wuie 12 13.4 1.4 4 
ES: 12 13.4 4.1 3.9 
Ge ksascteves 12.5 14.6 4.6 1 
a ee 12 13.6 4.5 {4.1 
ns cotta od 11.5 11.8 1.8 4.5 
setesescee 12 12.7 4.2 4 
Average ... 12 13. 23 4.41 4. 06 
Largest .... 12.5 14.6 4.8 1.5 
Smallest... 11.5 11.8 4.1 3.9 


HOLOSPIRA (HAPLOCION) TOWNSENDI, new species. 
Plate 1V, fig. 13. 


Shell white, cylindric-conic. Nuclear whorls two, very large, pro- 
jecting decidedly beyond the outline of the spire. The first of these 
is large, inflated, and well rounded. The second is a little more 
depressed and decidedly keeled in the middle. Terminal cone long 
and gently tapering, composed of the seven whorls succeeding the 
nucleus. These whorls are somewhat overhanging, well rounded and 
ornamented by many equal and equally spaced obliquely backward 
curved ribs. Whorls of the cylindrical portion well rounded, having 
the ribs a little more distantly spaced on the anterior than the pos- 
terior volution. There appear to be about 38 ribs upon the third 
whorl (i. e., the first postnuclear whorl), 60 upon the tenth and 38 
upon the penultimate volution. Sutures well impressed. Periphery 
of the last turn angulated, having the ribs somewhat strengthened 
at this place. Base quite short, rounded, marked by the continuation 
of the ribs, which taper gradually ‘as they pass into the rather deep 
umbilical rimation. Last portion of last whorl very shortly free, the 
expanded portion of the peristome almost touching the outer wall of 
the preceding turn. Aperture almost circular, with a broadly ex- 
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panded, flattened, but not revolute peristome. Internal column thin, 
hollow throughout, smooth, marked only by lines of growth, some- 
what oblique and contracted in the last whorl, wider in the penultimate 
and increasing gently in diameter posteriorly to the beginning ofthe 
terminal cone. The column in its widest place is equal to about one- 
fourth of the diameter of the shell. The unique type has 15 whorls 
and measures: Length, 16 mm.; diameter of eleventh whorl, 4.5 mm.; 
diameter of penultimate whorl, 4.2 mm. 

The type, Cat. No. 109215, U.S.N.M., was collected by C. H. T. 
Townsend, at Cerro Chilicote, Chihuahua, Mexico. 


HOLOSPIRA (HAPLOCION) FUSCA von Martens. 


There are three specimens of this species in the collection of the 
U.S. National Museum, Cat No. 162323, U.S.N.M., collected by God- 
man, at Omilteme, Gauerrero, Mexico. The two perfect specimens 
measure: 


Measurements of Holospira Haplocion fusca. 





‘ . Diame 
Diameter of Diameter of 


Number of 7° : penulti- 
Whorls. Length. oe mate 
; whorl. | 
min, mm, mm. 
17 12.8 3.8 3.2 
17 12.6 3.8 3.1 


HOLOSPIRA (HAPLOCION) LICHENOPHORA, new species. 
Plate IV, fig. 7. 


Shell cylindric-conic, dark horn brown, beautifully variegated with 
irregular white blotches, which appear as white incrustations upon the 
brown background when examined under the microscope. Nuclear 
whorls moderately rounded, very minutely granulose, scarcely differ- 
entiated from the succeeding turns. Terminal cone gently tapering, 
having the whorls moderately rounded and marked with ill detined 
and irregularly spaced riblets. The whorls of the cylindrical portion 
are moderately rounded, and have the greatest convexity a little pos- 
terior to the middle, which lends them a somewhat shouldered appear- 
ance. The riblets on the cylindrical part of the spire are represented by 
mere lines of growth. Sutures decidedly impressed. Last whorl with 
the lines of growth strengthened, scarcely ribbed, periphery slightly 
angulated. Base short, well rounded, marked by the strong lines 
of growth which extend into the moderately broad, open, umbilicus. 
Last whorl decidedly free at its extremity. The free portion is a little 
more than 2 mm. wide at the decidedly angulated junction of the 
parietal and outer wall. The junction of the columellar and parietal 
wall is also somewhat angulated and the parietal wall itself is not flat, 
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but somewhat sinuous. The entire free portion is encircled by strong 
lines of growth, which as usual become weaker and more crowded 
behind the peristome. Aperture small, oblique, broadly oval, the 
parietal wall representing the short diameter of the oval. Peristome 
very thin, moderately expanded and somewhat reflexed. Internal 
pillar large, about one-fifth the diameter of the shell, straight and 
narrowed to less than half the diameter in the last whorl, thin, marked 
only by whitish lines of growth. There are three specimens of this 
species in the collection of the U. S. National Museum, Cat. No. 
134699, collected by E. W. Nelson at Encarnacion, Hidalgo, Mexico. 
The perfect specimen, the type, has 17 whorls and measures: Length 
15.2 mm.; diameter of thirteenth whorl, 4.2 mm.; diameter of penul- 
timate whorl, + mm. 


HOLOSPIRA (HAPLOCION) TANTALUS, new species. 
Plate ITI, fig. 6. 


Shell small, pupoid, yellowish white. Nuclear whorls one and one- 
half, well rounded, very minutely granulose. Terminal cone gently 
tapering, having the sloping whorls somewhat overhanging; whorls of 
the cylindrical portion of the spire moderately rounded. The entire 
post-nuclear spire is marked by feeble, obliquely backward slanting 
riblets, which are better developed and a little more distantly spaced 
on the terminal cone and the last two volutions than on the middle of 
the spire. There are about 52 of these riblets upon the third whorl, 
about 100 upon the seventh and about 85 upon the penultimate turn. 
Sutures well marked. Periphery of the last whorl slightly angulated. 
Base short, well rounded, deeply rimate, marked by the little riblets. 
Last whorl scarcely free, the peristome adnate to the outer wall of the 
preceding volution. Aperture moderately large, subcircular, with a 
decidedly thickened white peristome, which is broadly expanded and 
very slightly reflected. Internal column slender, straight, increasing 
gradually in diameter from the last whorl to the early whorls of the 
terminal cone, smooth, marked only by whitish lines of growth. 

There are two specimens of this species in the collection of the U.S. 
National Museum Cat. No. 29303. They were collected by Dr. Edward 
Palmer somewhere in Arizona or New Mexico. They have been cited 
in several places as Holospira pilshry/ Dall, but their internal strue- 
ture, as well as other features, mark them as quite distinct. The two 
specimens measure: 


: 
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Measurements of Holospira ( Haplocion) tantalus, 


: Diameter 
Number of Lengtt ye em ot penulti- 
whorls. — yee. 1 7 mate 
beens whorl. 
mm. mm, mm, 
ell 10.2 3.3 3.1 
ll 8.3 3.2 3.1 


aType. 
HOLOSPIRA (METASTOMA) ROEMERI Pfeiffer. 


There are twelve lots, 47 specimens, in the collection from diverse 


localities. The extent of their variation in size, ete., is noted in the 
subjoined table. 


Measurements of Holospira ( Metastoma) roemeri. 














: Diame- 
Num ——— ter of | 
Cat. No. berof Length.) \ ‘th | Penulti- Locality. Collector. | 
whorls CR | mate 
whorl. whori 
mim, mm mm. 
BS ccccixess 12 11 3.8 3.3 | New Braunfels.......... Gurley. 
ee 13 13 4 3.6 | Bexar County........... J. G. Wetherby. 
riots teh ait 14 13.8 4 3.5 | Helotes, Bexar County . Do. 
PEG soe eare 12 12.1 4.2 BB feaces eisaseassobasekennacs Do. 
ae 12 11.9 4 3.3 | Japonica, Kerr County .| M. Surber. 
nbkkakanue 14 14.1 4 3.5 Headwaters of Nueces | T. W. Stanton and 
River, Edwards Coun- T. W. Vaughan. 
| ty,and Round Mount, | 
| on Uvalde River, 
Uvalde County. | 
ae 13 12.8 4.5 8.7 | Do. 
PP scstenwes 14 14 4.1 3.2 Do. 
ae 14 13.8 5 3.3 Do. 
Gee 14 12.8 4 3.5 Do. 
pst 13 12.8 4.2 3.5 | T. W. Vaughan. 
DES ntctweses 13 13.3 4 3.3 Do. 
Sy I ok cisSaaseis 13 12.5 4.2 3.2 | 13 miles southof Juno, | M. Surber. 
| Valverde County. | 
| oe , 13 13.3 4.1 BS. tessa Be iiaish chun cincrdaninareaiinad Do. 
eee 13 13.3 4.8 4.1 OTE IVE eo cccccasecce | Lloyd. 
Pea nienaevee 15 17 4.5 | Near Pecos high bridge, | F. M. Bailey. 
in canon of Pecos Riv- 
er, Val Verde County. | 
BR s caneacia 15 15.3 4.5 4 Do. 
ee 15 15.6 4.5 3.6 Do. 
A oKnaiesana 15 17 4.5 3.7 Do. 
Ds hin a maeie 15 15.8 4.7 3.5 Do. 
| WO cose Sense 12 12.2 4.5 3.4 Do. 
a (iL ceiemeinean 16 17.2 4.3 3.6 | Painted Cave,Pecos Riv- | Lloyd. | 
er, Valverde County. 
118388 14 13.5 4.3 3.8 | Do. 
| 188177. 15 14.5 4.2 3.5 T. W. Stanton. 
188177 14 13 4 3.! Do. 
188177 13 12.5 4.2 3.5 Do. 
i sitascndronss 14 13.8 4.1 3. Do. 
___ are 14 13.7 4.3 3. Do. 
RE achicha 13 12 4 3.% Do. 
14 13.5 4.2 3.2 Do 
Oo ae 12 11.7 3.8 3. ¢ Do. 
Ds camisbese 15 15.1 3.9 3. Do. 
De viveannone 13 12 3.8 3.4 Do. 
NEE c6cesnsws 13 13.2 3.8 3. 2 Do. 
BEES dnasaones 14 14 4 3. 3 Do. 
I iste eiicatinial 14 14.2 3.7 3.2 Do. 
ET ica h tenes 13 13.1 3.8 3. Do. 
BP ascieesews 13 13.2 3.7 3. ! Do. 
ee 13 12.6 4.1 3. Do. 
SE tksiawene 13 13 4.1 3. Do. 
Average... 13.6 13. 58 4.14 3. 
Largest.... 16 17.2 4.8 4. 
Smallest... 12 Il 3.7 3. 
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HOLOSPIRA (CCELOSTEMMA) ELIZABETH Pilsbry. 


There are 3 lots in the collection, 20 specimens, all from Amula, 
which has an altitude of about 6,000 feet and lies between Tixtla and 
Chilapa, in the State of Guerrero, Mexico. 


The specimens give the 
following measurements: 


Measurements of Iolospiaa ( Colostemma) elizabethz. 


Diameter 





: Diameter ~; 
Cat. No. roo Length. of twelfth — Collector. Donor. 
whorl 
whorl, 
mm. mm. mm 
re 21 199.7 9 6.7 1.9 | H.H.Smith..... H. A. Pilsbry. 
Ps céscess 19 17.3 5.6 ae. hucaee Me cccuscapis Do. 
acts acca 18 15 5.4 ae Leases do Do. 
149600. ......... 20 19.1 6 S. Evens | ae Do. 
149600. ........ 19 17.5 6.1 Ee tse ienasuwens Do. 
18 16.1 5.8 1.5 ..do ames Do. 
21 19.2 5.5 4.8 Godman . . Codman. 
20 17.3 5.2 Ee Vises is edcce ‘ Do. 
20 19.2 5.6 Lt ee Do. 
19 17.7 5.7 Re leases erp aked Do. 
19 17.7 5 mee bcaaee ee Do. 
18 16.4 5.2 SS locmas PR shece cesta Do. 
19 17.4 5.1 ie) - tacnns Ge awit Do. 
18 16.3 5.4 4.4 (FG Do. 
18 14.9 5.6 4.8 EO Do. 
18 15.6 5.7 4.4 jeiabkeenesuas Do. 
17 15.1 5.1 ne  tawend i as Do. 
18 15.3 5.5 4.7 I & 6 sates ares Do. 
16 13.7 5.5 4.9 Oe Do. 
Average . 18. 734 16. 87 5.2 4.73 
Largest .. 21 19.7 6.1 .2 ° 
Smallest . 16 13.7 5 4.3 


HOLOSPIRA (CCQELOSTEMMA) DALLI Pilsbry. 


There are 76 specimens of this species in the collection of the U.S. 
National Museum, Cat. No. 188179, which were collected with the 
type by E. W. Nelson in the Sierra Guadalupe, Mexico, at an alti- 
tude of 9,500 feet, not 6,500, as stated by Dr. Pilsbry.¢ The subjoined 
table gives a list of measurements of 25 specimens selected to show 
the limits of variations in length, diameter, and number of whorls. 








« Manual of Conchology, XV, 1904, p. 101. 

















Fic. 10.—INTERIOR VIEW 
OF HOLOSPIRA HERRE- 
RE. 
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Measurements of Holospira ( Colostemma) dalli. 


. | 
: Jiameter | 
Diameter Diame | 





Cat. No om Length. of twelfth = 
whorl. whorl. 
mm, mim, mm, 
88179 22 18.7 4.5 4.3 
188179 23 19.6 1.9 4.2 
S179 22 17.5 1.2 4.1 
iS8179 20 17.9 1.4 4.2 
S179 21 18 5 4.4 
188179 20.5 18.5 5 1.7 
i8S179 21 18.3 1.5 4.4 
SS179 22.5 18.3 4.7 4.8 
188179 20 16.6 1.5 4.2 
188179 23 18, 2 4.7 4.1 
188179 22 16.5 5 4.2 
88179. 23 17.5 5 4.6 
188179 21 16.9 5.3 4.6 
TE crenennee 20 17.2 5.3 5.3 
88179 sons 19 16 5.4 4.8 
188179 21 17.4 5.4 4.7 
88179. } 21 17 5.4 4.7 
188179 19 15.7 5 4.5 
SS179 20 16 5.5 4.8 
188179 19 16 5.3 1.7 
ISS179 19 14.6 4.6 4.1 
ee ietannes 18 14.1 4.6 1.3 
ISS179.... 17 14.3 5 4.6 
S179 17 15 5.1 5 
PUTO. cdccussse 18 14.4 5.3 1.8 
Average ... 20. 36 16. 84 1.94 4.524 
Largest ....| 23 19.6 5.5 .3 
Smallest... 17 14.1 4.2 4.1 


HOLOSPIRA (CCELOSTEMMA) HERRERAZ2, new species. 


Plate 1V, fig. 14. 


Shell rather large, broadly club shaped, bluish flesh colored. Nuclear 


whorls one and one-half, minutely granulose, light 
horn yellow. Terminal cone short, increasing very 
rapidly in width. The first two whorls succeeding 
the nucleus light brown, the rest bluish white. The 
greatest diameter of the shell coincides with about 
the tenth whorl, from this the spire tapers very 
gradually anteriorly to the penultimate turn. The 
first two or three turns are marked by quite regu- 
lar, oblique riblets, but these soon give way to 
mere irregularly developed lines of growth on the 
succeeding volutions. The whorls of the terminal 
cone are well rounded, while those of the cylindrical 
portion of the spire are almost flattened. Sutures 
weak, appearing as lightly impressed lines. On 
the penultimate whorl the lines of growth become 
stronger, forming poorly defined riblets. Peri- 
phery of the penultimate whorl decidedly angu- 
lated. Base of the last whorl short, brown, min- 


utely punctured in the type (deeply rimate in the second specimen) 
crossed by the riblets, which are much better developed here than on the 
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spire, and continue into the perforation. Last whorl free at its anterior 
extremity for about 14 mm., the free portion marked by rings of rib- 
lets, which become crowded behind the peristome. Free portion of 
the parietal wall somewhat sinuous. Junction of the parietal and 
outer wall slightly obtusely angulated. Aperture moderately large, 
brown within, semioval, the short diameter of the oval being repre- 
sented by the parietal wall. Peristome decidedly expanded, and some- 
what reflected, edged with white. Internal column very large, about 
one-half the greatest diameter of the shell in its widest part, widest 
near the terminal cone, tapering gradually anteriorly. In the penul- 
timate whorl it is only about one-half as wide as it is at the junction 
of the cylindrical portion of the spire with the terminal one. In the 
last whorl it is much narrower and smooth. The column is thin, semi- 
transparent, marked by thread-like riblets, which extend from the 
roof of the whorls to the floor. There are about twenty-four of these 
riblets in the penultimate and thirty-two in the twelfth whorl. In 
addition to the riblets the column has a weak spiral fold, which is situ- 
ated a little above the floor. There is also a tendency to form nodules 
at the place where the riblets cross this fold. 

There are two specimens of this species in the collection of the 
U.S. National Museum, Cat. No. 188180. They were donated by Prof. 
A. L. Herrera, and come from Silaca Yoapan, Oaxaca, Mexico. 


Measurements of Holospira ( Cealostemma) herrerex. 


: ; 
: Diameter 

‘ ) te : r 

Number of Diameter | oF penulti- 


Length. of tenth 

| whorls. mate 
whorl. whorl. 

|- 

| mm. mm, mm, 

| al17 16.7 7.4 6 
18 19 6.7 5.8 | 
| eo | 

aType. 
: STALACTELLA, new subgenus. 


Holospira having a spiral swelling on the pillar, which terminates 
anteriorly in a strong lamella; and a spiral line of slender teeth pend- 
ing from the parietal wall in the anterior volutions. 

Type. ~ Holospira ( Stalactella) rosei, New species. 


HOLOSPIRA (STALACTELLA) ROSEI, new species. 
Plate IV, fig. 10. 
Shell cylindric-conic, white. Nuclear whorls two, more inflated 
than the succeeding ones, minutely granulose. Terminal cone long, 


gently tapering, with the whorls well rounded. Whorls of the cylin- 
drical portion flattened, shouldered a little below the summit and 
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somewhat contracted at the periphery, thus forming decidedly strongly 
marked sutures. The whorls are crossed by numerous, quite regu- 
larly spaced, obliquely backward slanting thread like riblets, which 
are about one-fifth as wide as the spaces which separate them. These 
riblets are not as well developed on the middle of the spire as on the 
anterior and posterior extremity ofthe shell. Antepenultimate whorl 
decidedly less high than the preceding or succeeding volution. Base 
and outer wall of the last whorl pinched to form a low keel at the 
periphery, which extends back from the peristume over the solute 
portion. Anterior part of base well rounded, marked 
by the strong continuation of the riblets, which pass 
uninterrupted from periphery over the base into the 
rather broad, open umbilicus. Parietal wall of the free 
portion somewhat sinuous and pinched a little to the 
left of the junction with the outer wall. The junction 
of the parietal and outer wall is marked by a low broad 
keel that extends over the solute area. Junction of the 
parietal and columellar wall angular. The entire solute 
portion is marked by concentric rings of riblets, which 
become crowded behind the peristome. Aperture irreg- 
ularly semioval, somewhat contracted in the middle of 
the outer and parietal wall, having the posterior lateral 
angle decidedly rounded and forming almost a right 
angle at the junction 
of the parietal and 
columellar walls, well 
rounded, and some- 





Fig. 11.—INTERIOR 
VIEW OF HOLo- 
SPIRA ROSEI. what effuse anteriorly, 


white. Peristome ex- 
panded and slightly reflected. Inter- 
nal column slender, very thin, trans- 
Jucent, showing many oblique white 
lines of growth and bearing a low 
keel ‘or swelling, which is located a 
little posterior to the middle in each 
whorl. In the last three turns this 
keel is replaced by a very strong 
lamella, which attains its maximum development in the middle and 
gradually decreases in size posteriorly and anteriorly, the attenuated 
extremity being visible deeply within the aperture on the columellar 
wall. The greatest width of the lamella is equal to about one-half 
of the diameter of the whorl and its greatest thickness to a little 
more than one-fourth of the height of the chamber. In the last three 
whorls, coextensive with the columellar fold, there is a spiral line 
of slender, sharp, regularly spaced, forward and outward curved 





FIG. 12.—DETAIL OF INTERIOR OF HOLOSPIRA 
ROSEL. 
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teeth, pending from the parietal wall. These teeth are placed upon a 
slender raised spiral thread, which disappear anteriorly and posteriorly 
with the teeth. The teeth are not apparent in the aperature. The 
internal septa are extremely thin and transparent. The type has 17 
whorls (the nucleus and probably the first two of the succeeding turns 
being lost), and measures: Length, 14.5 mm.; greatest diameter, 3.6 mm. 
Two specimens and three fragments of this species, Cat. No. 188181 
U.S.N.M., were collected by J. N. Rose and J. H. Painter at Tehu- 
acan, Puebla, Mexico. The other specimen also has the nucleus and 
a few more of the succeeding whorls, decollated. It has 13 whorls 
remaining and measures: Length, 12.2 mm.; diameter, 3.6 mm. 





HENDERSONIELLA Dall. 


Shell discoid, with a single internal parietal lamina, the aperture 
and part of the last whorl free from the disk and recurved so that the 
holostomatous aperture lies above the disk and with the plane of its 
margin nearly or quite parallel with the plane of the shell coil. Soft 
parts resembling those of Holos pira. 

This genus is dedicated to John B. Henderson, jr., known in con- 
nection with his studies of the Antillean land shells. It is an animal 
of the Urocoptid group which has taken upon itself a discoid form, 
something hitherto unknown in that assembly and therefore of unusual 
interest. 

HENDERSONIELLA PALMERI Dall. 


Hendersonia palmeri Dati, Smith. Mise. Coll. (Quart. Issue), IIT, 1905, p. 187, 
pl. xtiv = Hendersoniella palmeri Dau, Idem, p. 239. 


Plate V, figs. 1-4. 


Shell thin, depressed, nearly flat above, with the periphery com- 
pressed and keeled; the umbilicus wide, shallow, saucer like, its margin 
subangular; the suture distinct, rather deep, not channelled but with 
the whorls between distinctly rounded; nuclear whorl! polished, rather 
prominent, the eight subsequent whorls subequal, closely coiled; the 
termination of the last whorl divergent, wholly free from the body, 
curved upward with the aperture nearly or quite in the plane of the 
surface of the spire, dilated and cup-like toward the aperture, the 
peristome continuous, expanded, and slightly reflected, with an obscure 
wave on the proximal side; surface striated with feeble lines of growth, 
color about that of Polygyra microdonta Deshayes, a pale horn color 
or ashy brown, whitish on the peristome; lumen of the whorls sub- 
rectangular before becoming solute; about one-fourth of the last whorl 
contains a single prominent, somewhat oblique elevated lamina on the 
body side, which diminishes gradually toward each end, the distal end 
becoming obsolete about the point where the last whorl leaves the coil 
and begins to grow independently; the wave in the free portion seems 
to be a reminiscence of the infold in ordinary //olo«p/ras, but is almost 
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evanescent; diameter, major, 12.5; minor, 9.0; height, 2.0; length of 
free portion of whorl varying from 1.0 to 3.0mm. Diameter of aper- 
ture, long, 3.0; short, 2.0 mm. 

Habitat.—Alvarez Mountains, San Luis Potosi, at 7,200 feet eleva- 
tion; Dr. Edward Palmer, of the U. S. Agricultural Dept. 

Type.—Cat. No. 110385, U.S.N.M. 

The remarkable feature of this animal, apart from its discoid form, 
is the manner in which the termination of the last whorl is freed from 
the rest and turned upward, as in Anostoma or Hypselostoma, so that, 
in crawling, the shell must be dragged on what would ordinarily be the 


of Ye 


Fig. 13. Fig. 14. 





Fig. 15. 


Fic. 13.—Sketch of jaw of Hendersoniella palmeri. 

Fic. 14.—Tecth of radula, showing (1) rhachidian, first three laterals, ninth lateral, and outer lateral. 

Fic. 15.—Anatomical details; k, kidney; G. 4, intestine; p. v., pulmonary vein; d, lung. 

Fic. 16.—m., mantle; c. m., contractor muscle, h, heart; k, kidney; G. 3, undeveloped genitalia; 
L, liver. All magnified; taken from drawings by Dr. H. A. Pilsbry. 


upper surface; a fact which is confirmed by the worn condition in each 
case of this part of the shell. The aperture strongly recalls that of 
Urocoptis, suggesting at first glance that we have to do with a discoid 
member of that family. However, the internal lamina and the general 
aspect of the shell, except the umbilical region, are not very unlike 
the discoid Polygyras. 

One of the two specimens containing the animal was submitted to 
Doctor Pilsbry as the most competent expert in the anatomy of the 
Pulmonata, who reports as follows: 


‘*The specimen was preserved in alcohol and had retreated somewhat more than 
one whorl within the aperture. It was opened by dissolving the upper surface of 
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the shell with acid until the body could be lifted out unbroken. The foot projected 
shortly from the rather thick collar of the mantle. It is short and proportioned 
about as in /Holospira. The narrow lung extends somewhat more than half a whorl. 
Its surface is plain, without perceptible venation, except for the long pulmonary 
vein (p.v.). Thekidney (K ) is wedge-shaped and but slightly longer than the peri- 
cardium, exactly as in Holospira as figured in the Manual of Conchology, Urocoptidzx, 
pl. 27, fig. 37. It is bright pink and 3 mm. long. There is apparently no secondary 
ureter, nor is there any groove along the intestine (G. 4). The intestine is of the 
usual four-folded type, and penetrates only a short distance behind the heart and 
kidney. 

The very long liver and the ovotestis occupy the whole of the earlier whorls. 

“The genitalia were undeveloped and thread-like. There is a rather long atrium 
and an excessively long vagina. The penis was represented by a minute bud-like 
tubercle only, and was evidently not yet developed. Its retractor was not seen if 
present. 

“The jaw is very thin, arcuate with faint, well-spaced vertical strize, as in Holospira. 
The radula has teeth of the Holospira type. The rhachidian and six laterals are uni- 
cuspid, the cusps obtuse and as long as the basal plates. The marginal teeth have a 
small ectocone and the mesocone becomes longer.”’ 

In a letter Doctor Pilsbry adds: ‘‘This is the most interesting thing which has 
turned up in Mexico since Metostracon, . . . Your surmise that it was a Urocoptid 
turns out to be correct. The very short kidney, scarcely longer than the pericar- 
dium, alone settles it. These organs, as well as the jaw and teeth, are exactly as in 
Holospira, next to which it evidently belongs.” 


Since the edition of the original publication of this remarkable spe- 
cies was rather limited, I have considered it advisable to repeat Doctor 
Dall’s description and to give his figures in this connection. 

There are eight specimens in the type lot. Six of these are perfect 
and give the following measurements: 


Measurements of Hendersoniella palmeri. 





. ; Major Minor er 
Cat. No diameter | diameter, | Height 

noi mm mm 

Serer a12.5 9 2 
BRED cccccsaes 13 10.1 2.5 
110885. ... 12.4 9.6 2.3 
Se esssascns 11.6 9.7 2.4 
110885. .... 11 5 10 2.3 
BK ecccscaes 15 10.1 2.3 
Average ... 12. 08 9.75 2.3 
Largest ... 13 10 1 2.5 

Smallest .. 11 4 9 2 

aType 


UROCOPTIS (COCHLODINELLA) POEYANA VARIEGATA Pfeiffer. 


There are seven lots, 38 specimens of this form in the collection of 
the U. S. National Museum from Florida. They come from the fol- 
lowing localities and give the measurements of the subjoined table: 
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Measurements of Urocoptis ( Cochlodinella) poeyana variegata. 





Number Diameter 
Fel rhe ‘ren tes f » . 
Cat. No, ee Length. aiomaneee: yp oy Locality. Colleetor or donor. 
ing. { whorl. 
mm, mm, mm, 
| 10 13.8 3.4 3 oo) W.G. Binney. 
| 9 2.5 3.3 Se Tiueon _ Se eee Do. 
| 9 9.9 2.6 BA cess OO ses nce i Do. | 
| 9 12.3 3.4 SS teasce Be Sti ewe A.A. Gould, | 
| 10 12.8 3.8 BA. hisses BOivcsccccas Do. | 
| i) 13 3.4 ie. Basa i icsheesignctosi Do. | 
13 14 3.4 a ee WNC a dscnncs’ Do. 
9 11.8 3.3 a Gir agate Do. | 
9 12.4 3.4 Sit “fenaee IP ccncms.sules Do. 
9 12.3 3.3 . 3 fe Pere PP cscscevawe Do. | 
9 11.7 -  tewoan tie ose Do. | 
9 2.3 3.3 Se ‘tiene RSS Do. 
9 10.7 3.1 ees Miccsuasaes Do. 
8 10.1 2.8 i eae: Ee Do. 
9 10.1 3 ae. tisune eee Do. 
10 3 3.2 3 Fort Dallas..... J.G, Cooper. 
9 11 3 9 tea Pibascncaxues Do. 
9 11.9 3.3 3.1 Key West....... H. Hemphill. 
9 11.9 3.1 me ieese OP scvscaace Do. 
10 11.4 3.1 2.8 <<Gpe Sok hee wee Do. 
9 11.9 3.1 SS tccwns ee Do. 
9 11.4 2.9 SF lisced MGochanucee Do. 
9 10.8 3 Ce fies cask cardes Do. 
10 12.4 3.1 ics iiewen Gicetsccncwn | W. 'f, Rush, 
9 11.8 3.1 ,* See Pi acienkcats Do. 
10 12.3 3.2 BD. ficaas iisckasaxcds Do. 
9 11.5 3 Ee Eswsad MP Dhachewaen Do. 
10 12.4 3 Se tcseed insahanned Do. 
10 11.2 2.9 2.8 
9 11.5 3.2 3 
30669... ... 9 12 3 2.8 
Average .. 9.45 11.87 3.18 2. 9% 
Largest... 13 14 3.8 3.4 
Smallest .. 9 9.9 2.6 2.4 


UROCOPTIS (COCHLODINELLA) POEYANA JEJUNA Gould. 


There are two lots of this species in the collection of the U.S. 
National Museum from Florida, Cat. Nos. 159442, collected by William 
Offer at Miami, and 117170, five specimens from A. A. Gould, with- 
out specific locality. 


Measurements of Urocoptis ( Cochlodinella ) poeyana jejuna, 








Number : Diameter 
Cat.N ofre- | rength.| diame. f penul Locality Collec i 
at. NO. maining | *4 ngtha < og - timate acality. Ollector or donor. 
whorls, ’ whorl. 
mm mm, mm, 
s 9.4 3 2.6 | Florida......... A. A. Gould. 
9 9.9 2.6 aes atdadeties Do. 
s 9.6 a) ete céew ee Do. 
8 8.5 2.6 a tac Oe adissceanaud Do. 
8 y 2.8 ee Oe ey Do. 
® 9.2 2.8 2.6 | Miami.......... W. Offer. 
9 9.7 2.7 3 eee: Phe acsasens Do. 
8 10 2.8 EO lcccn Mb eevcctee Do. 
s 9,2 2.6 Bue lewend a Do. 
9 9.2 2.8 4 a GD cscee = Do. 
Average... 8.2 9. 37 2.74 2.5 
Largest .... 9 10 3 2.6 
Smallest... s &.5 2.6 2.2 


| 
| 
| 
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BRACHYPODELLA MORINI Morelet. 


There are two specimens of this species in the collection of the U.S. 
National Museum, Cat. No. 32083, collected by Sarg, in Guatemala. 
Both have lost the apex. 


Measurements of Brachypodella morini. 


Diameter 
Number of Greatest of penul- 
; . Length. : ! 

\ whorls. diameter. timate 
i whorl. 
mm, mm, mm, 

14 13.2 2.5 2.1 

17 13.3 2.5 2.1 


BRACHYPODELLA BOURGUIGNATIANA Ancey. 


There is one specimen of this species in the collection of the U. S. 
National Museum, Cat. No. 159594, which has the last ten whorls and 
measures: Length, 9.6 mm.; greatest diameter, 2.4 mm.; diameter of 
penultimate whorl, 2.2 mm. The specimen bears the locality labe! 
** Honduras.” 


MICROCERAMUS PONTIFICUS Gould. 


There are three lots, 15 specimens, in the collection of the U. 5. 
National Museum, which give the following measurements and data: 


Measurements of Microceramus pontifiens, 


Diameter 


Number of penul 








Cat. No. ota Length. timate Locality. Collector or donor. 
. whorl. 
. mim. mm 
8702 12 12.5 4.7 Florida...... --| Type. 
117153. . 12 12 4 GP cncas ... Binney coll. 
j | as 12 12.5 4.4 a | Do. 
I SeEEbad=—: woud 11 10.1 Se. hecced do ; Do. 
ar 12 12.3 1.3 | 4 Do. 
Petisesenes 11 10.8 4 . do ; . Do. 
| 11.5 11.3 4.1 oe squde Do. 
,, ll 10.1 3.6 seen dlls ‘ Do. 
ee ll 9.5 3.8 Miami, Fla...... Wm. Offer. 
ee 11.5 10.5 Be leswed GP i ccudéacuae Do. 
Average . 11.5 11.16 4. 03 
Largest .... 12 12.5 4.7 
Smallest... 9.5 3.6 
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MICROCERAMUS FLORIDANUS Pilsbry. 


There are eight lots of this species in the collection of the U.S. 
National Museum, 48 specimens in all. Two lots, Cat. Nos. 47484 U. 
S.N.M., and 188182 U.S.N.M., are labeled Florida, without specitic 
locality. The other six lots furnish the following data: 


Measurements of Microceramus floridanus. 








Number Diameter 
Cat. No. of Length. of penul- Locality. Donor or collector. 
whorls timate 
whorl. 
mm. mm. 
10 7.9 2. R. E. C. Stearns. 
9 6.7 2.3 Do. 
9 7 2. Do. 
9 6.3 2, Do. 
9.5 7.4 2 Do. 
9 6.2 2. Do. | 
9.5 7.2 = Do. | 
9 6.8 a Do. | 
9 8.1 3. E. Jewett. | 
9 8 3.3 Do. ) 
9 8.1 3 Do. 
| 10 7.8 3 Do. 
9 7.5 3. Do. | 
10 7.9 3 Do. | 
10 8.2 3 Do. 
10 & 3. Do. 
10 8.8 3.3 W. H. Dall. 
10 8.8 8.4 Do. 
PeRssedccaexe 9 7.6 3.1 Shaws Point, Fla..... John B. Henderson 
and C, T. Simpson. 
5 RS cae in eon 9 7.8 Re hisses WD ccconcedéewssunt Do. 
BE cndnatainn 10 9.3 3. Key West, Fla........ H. Hemphill. 
eee 10 8.9 SiS tsxod DC kaki siun cakes Do. 
ere 10 8.7 Se ‘Lica SRG wale cdibels i stioee Do. 
Pi ssscaccnee 10 8.3 3.2 | Key Vaccas, Fla...... Do. 
Rt 9 7.5 | eee WP icscctumcdadceee Do. | 
BO ikses 00% 9 7.6 Se Jessa i tikwundvetinnioas Do. | 
Average . 9. 46 7.78 3.02 
Largest .. 10 } 9.3 3.3 
Smallest. 9 6.2 2.7 


MICROCERAMUS TEXASIANUS Pilsbry. 


There are four lots, 56 specimens, in the collection of the U.S. 
National Museum. Three of these, Cat. Nos. 97456, 123766; and 
134211, U.S.N.M., come from New Braunfels, Tex. The other, Cat. 
No. 126419, U.S.N.M., is from Helotes, Bexar County. Subjoined is 
a list of 20 average specimens from New Braunfels and that of the 
Helotes individual. 
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Measurements of Microceramus texasianus. 











. ‘| Diameter 
% : Number o _— of penul- 
| Cat. No. whorls. | Length. timate 
| whorl. 
| mm, 
10 | 10.2 3. 
10 10 3. 
10 9.7 3. 
10 9.4 3. 
10 | 10 3. 
10 9.6 3. 
10 | 9.8 3. 
10 9.7 3. 
10 | 9.6 3.8 
9.5 8.5 3. 
10 | 10 3. 
10 | 9.6 3. 
10 10.3 3. 
10 9.8 1 
12: 4 8 3.2 
1 10 | 9.4 3.4 
1 10 9.3 3.7 
1 10 10.6 3.9 
1 10 10.4 3.7 
oo errr 10 10.2 3.7 
Average ... 9. 92 9.7 3. 64 
Largest... 10 10.6 4 
Smallest... 9 8 3.2 
er 9 8.6 3.3 


MICROCERAMUS MEXICANUS Pfeiffer. 


There are five lots, 24 specimens, of this species in the collection of 
the U. S. National Museum, which furnish the following data: 


Measurements of Microceramus mexicanus. 


Diameter 














Number f penul- 
Cat. No. of Length, ‘ iinate Locality. Collector or donor. 
whorls. whorl. 
mm, mm, 
CO ere 9 7.8 At WN cntaawedwecexsneawed H. A. Pilsbry. 
rere 9 | 7.4 3.2 | Tamaulipas ...............--. Do. 
> Serre 9 7.5 at bodews GD ones ccccssccnsscccasdsce Do. 
Dicctueadsenes 9 ue EW icce UE makininkatokudcnaegeeas Do- 
eieecgesedeas y 7.8 RO bececd cccccctesetcensdeetousne Do. 

PC i acakehunuen 9 | 7.3 a Er Do. 
Pees cesaseccecs 10 10.2 1 Alvarez Mts., San Luis Potosi.| E. Palmer. 
BREN sascncceuede 10 9.5 Se Tienes Pincacscncsestubustendesete Do. 
RRS i | 9 3 EE he Gattia Tak ednece Sasi mai Do. 
J 9 | 9.6 3 200 feet altitude............. Do. 

9 9.8 Be laseus cedswancskecsicnanasanaes Do. 
9 | 8.3 3 CPOE TEEMIOG. 5... <i ccncadvss< Woodworth. 
- | 8.4 ee taauas Rr eee Do. 
9 84 Ti 5 Pi cncctncschcessanseeane Do. 
9 7.8 ae}: CD in icuncassecnusencceen 
Average ... 9.2 8. 41 3.5 
Largest .... 10 10.2 4 
Smallest... 9 7.3 3.2 


MICROCERAMUS CONCISUS Morelet. 


‘ 


There are two lots of this species in the collection of the U. S. 
National Museum, Cat. No. 188185, from Campeche, Campeche, Mex- 
ico, consisting of three specimens collected by E. W. Nelson, and 
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Cat. No. 162507, U.S.N.M., one specimen from Dr. H. von Ihering, 
collected at Alta Vera Paz, Guatemala. The latter is decidedly more 
obese than those from Campeche. The following table gives a list of 
measurements: 


Measurements of Microceramus concisus. 





| Diameter 
. > Number of " of penulti- 
Cat. No. whoris. | Length. mate 
whorl. 
mm. mm, 
188185. ... 11 11.1 3.6 
IS8185.... 11 10.1 3.1 
188185. ... 10 8&3 3.2 
162507.... 11 | 11.2 4.1 


EXPLANATION OF PLATES. 
Puiate ITI. 


Fie. 1. Anisospira ( Dissotropis) stearnsi. Length 30mm. _p. 113. 

2. Holospira ( Liostemma) yucatanensis. Length 18.1 mm. _p. 143. 
3. Anisospira (Dissotropis) blandi. Length 33.7 mm. _p. 114. 
4. Holospira ( Holospira) infanta. Length 9.7 mm. _p. 129. 


5. Holospira ( Holospira) painteri. Length 8.4 mm. _p. 130. 


6. Holospira (Haplocion) tantalus. Length 10.2 mm. _p. 147. 

7. Celocentrum pittieri. Length 60.7 mm. p. 116. 

8. Holospira ( Liostemma) durangoensis. Length 34.5 mm. _ p.142. 
9. Eucalodium decollatum guatemalensis. Length 60.9 mm. _ p. 110. 


Piate LV. 


Fig. 1. Holospira ( Bostrichocentrum) goldmani. Length 14.9 mm. __ p. 136. 
Holospira ( Bostrichocentrum) tamaulipensis. Length 12.5 mm. __p. 139. 
Epirobia coahuilensis. Length 10.8 mm. p. 121. 


7 we OO bo 


o 


Holospira ( Holospira) goldfussi anacachensis. Length 12 mm. _p. 124. 
Holospira ( Holospira) oaxacana. Length 17.5 mm. _p. 132. 
Holospira (Holospira) palmeri. Length 13.7 mm. _p. 128. 

Holospira ( Haplocion) lichenophora. Length 15.2 mm. _p. 146. 
Epirobia (Propilsbrya) nelsoni. Length 15.2 mm. _p. 122. 

Holospira ( Holospira) mexicana. Length 17.4 mm. _p. 127. 

. Holospira (Stalactella) rosei. Length 12.2 mm. _ p. 151. 

. Coelocentrum pittieri guatemalensis. Length 41.8 mm. p.117. 

2. Holospira ( Bostrichocentrum) hidalgoensis. Length 20.5 mm. p. 138. 
3. Holospira ( Haplocion) townsendi. Length 16 mm. _p. 145. 

. Holospira ( Coelostemma) herrere. Length 19mm. p. 150. 


POON 
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PLATE V. 
Hendersoniella palmeri Dall. 


All figures magnified two and one-half diameters. 
Fic. 1. View from below. _ p. 153. 
2. Profile. 
3. Specimens with the whorl broken away to show the internal spiral lamina, 
4. View from above. ; 
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NORTH AMERICAN UROCOPTID MOLLUSKS. 


FOR EXPLANATION OF PLATE SEE PAGE 160. 
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NORTH AMERICAN UrROcOoPTID MOLLUSKS 


FOR EXPLANATION OF PLATE SEE PAGE 160. 
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MEXICAN UROCOPTID MOLLUSKS. 


FoR EXPLANATION OF PLATE SEE PAGE 160. 








A REVIEW OF THE FLOUNDERS AND SOLES OF JAPAN. 


By Davip Starr Jorpan and Epwin Cuaprn Starks, 


Of Stanford University, ¢ ‘alifornia, 


In this paper is given a descriptive catalogue of the species of the 
families Pleuronectide and Soleide, flounders and soles, known to 
inhabit the waters of Japan and the shores of the Japan Sea. It is 
based primarily on the collection made by Professors Jordan and 
Snyder in the summer of 1900. Series of these specimens are in the 
United States National Museum, in the British Museum, and in the 
museum of Stanford University. The new illustrative figures are the 
work of Mrs. Chloe Leslie Starks and Mr. William S. Atkinson. 

The flounders and soles together constitute the suborder Hetero- 
somata. The relations of this group are uncertain, but it is evident 
that these fishes have no special affinity with the Gadide or with 
other forms with jugular ventral fins. Boulenger associates the floun- 
ders with the Zeid, and suggests the derivation of both groups from 
the extinct family Amphistiide. But there is no positive warrant for 
this ingenious guess. 

Suborder HETEROSOMATA. 
FLATFISHES. 

Cranium posteriorly normal; anteriorly with twisted vertex, to 
allow two orbits on the same side of the head; basis cranii not quite 
simple; dorsal fin long, of jointed rays; superior pharyngeals 4, the 
third longest, much extended forward, the inferior separate; ventral 
fins thoracic rarely wanting; of more than five rays, all articulate; no 
fin-spines; shoulder-girdle normal, the hypercoracoid perforate. In 
the very young fishes the two sides of the body are alike and the eyes 
are one on each side, with normal cranium. 


KEY TO FAMILIES OF HETEROSOMATA,. 


a. Preopercular margin more or less distinct, not hidden by the skin and scales of 
the head; eyes large, well separated; mouth moderate or large; teeth present. 
PLEURONECTIDS, I 

aa. Preopercular margin adnate, hidden by the skin and scales of the head; eyes 
small, close together; mouth very small, much twisted; teeth rudimentary or 
wanting. Soterps, IL 
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Family 1. PLEURONECTID. 
FLOUNDERS: HIRAME OR KAREI in Japanese. 


Body strongly compressed, oval or elliptical in outline; head unsym- 
metrical, the cranium twisted, both eyes being on the same side of the 
body, which is horizontal in life, the eyed side being uppermost and 
colored, the blind side lowermost and usually plain. In the very 
young fish the bones of the head are symmetrical, one eye on each side, 
and the body is vertical in the water. In most species the cranium 
becomes twisted, bringing the upper eye over with it. Eyes large, 
well separated; mouth small or large, the dentition various, the teeth 
always present; premaxillaries protractile; no supplemental maxillary 
bone; pseudo-branchiz present; gills 4, a slit behind the fourth; lower 
pharyngeals separate; no air-bladder; preopercle with its margin usu- 
ally distinct; not wholly adnate or hidden by the skin of the head; 
vent not far behind head, the viscera confined to the anterior part of 
the body; scales various, rarely absent, usually small; lateral lines 
usually present, extending on the caudal fin, sometimes duplicated or 
wanting. Dorsal fin long, continuous, of soft rays only, beginning on 
the head; anal similar, shorter; caudal various, sometimes coalescent 
with dorsal and anal; pectorals inserted rather high, rarely wanting; 
ventrals thoracic under the pectorals, usually of several soft rays, one 
of them sometimes wanting. Fishes mostly carnivorous, inhabiting 
sandy bottoms in all seas, some species ascending rivers. 

Most of the flounders are valued as food, the flesh being white 
and wholesome, but rather tasteless, and in some species somewhat 
coarse. These fishes are known in Japanese as Karei, usually with 
an adjective prefix, indicating the different species, as Kurokarei, 
black flounder; Mizugarei, water flounder; Ishigarei, rock flounder. 
The larger ones are called Hirame or halibut (Azra, broad; me, eye). 

Apparently the members of the Psettine or Turbot tribe are 
more primitive than the other subfamilies represented inJapan. The 
relative simplicity of structure in the Halibut tribe is of the nature 
of degeneration. 

The earliest fossil flounders, from the European Cretaceous, are 
related to the genus Bothus, which contains the Brill, Bothus rhombus, 
an ally of the Japanese genus, Platophrys. 


KEY TO SUBFAMILIES OF PLEURONECTIDA, 


A, Ventral fins unsymmetrical, dissimilar in position and usually also in form, the 
ventral fin of the eyed side being extended along the ridge of the abdomen. 
Eyes and color on the left side. (Turbot tribe).............--.... Psettin &, I 

AA. Ventral fins symmetrical, similar in position and in form of base, the ventral 

of the colored side not extended along the ridge of the abdomen. 
a. Mouth nearly symmetrical, the dentition nearly equally developed on both 
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sides, the gape usually, but not always wide. Eyes and color on the right 

side in most northern forms, on the left side in others. (Halibut tribe. ) 
HippoG.ossin&, I 
aa. Mouth unsymmetrical, the jaws on the eyed side with nearly straight outline, 
the bones on the blind side strongly curved; teeth chiefly on the blind side. 
b. Eyes and color on the right side (with occasional exceptions). 
tribe) 


( Plaice 
pbk Claws aa ke ORK tn eee hes aed bs be keane PLevRONECTINA, III 


I. Subfamily PSH’Trin Ae. 


TURBOT TRIBE. 


Large-mouthed flounders, with the ventral fins unsymmetrical.— 
Mouth symmetrical, the dentition nearly equally developed on both 
sides; gape usually wide (narrow in Platophrys, Etropus, ete.), the 
maxillary commonly more than 4 length of head; lower pharyngeals 
narrow, each with one or more rows or a narrow band of small, sharp 
teeth; teeth in jaws acute; eyes not minute; pectorals and ventrals 
usually well developed; edge of preopercle free; ventral fins dissimilar 
in form or in position, that of the left or eyed side inserted on the 
ridge of the abdomen, its base extended along this ridge, its rays more 
or less wide apart; caudal fin rounded or subtruncate; no accessory 
lateral line; anal spine usually weak or obsolete; a pelvic spine some- 
times developed; vertebre in moderate or small number, 31 to 45. 
Body sinistral. Species chiefly tropical or subtropical in distribution, 
scantily represented in Japan. 

The Turbots are here placed at the beginning of the flounder series 
as the most primitive of flounders, though not the most simple in 
anatomical structure. 


KEY TO GENERA. 


a. Pectoral fin of both sides present; septum of gill-cavity below gill-arches without 
foramen; a deep emargination near the isthmus; ventral fins free from anal. 
b. Vomer toothless; ventral fins free from anal; caudal fin subsessile. 
c. Lateral line with a distinct arch in front; teeth small, uniserial, or biserial. 
d. Interorbital space more or less broad, deeply concave, at least in the males; 
form broad ovate; gillrakers short and thick. 
e. Scales small, ctenoid, adherent, 75 to 100 or more; teeth mostly uniserial; 
anterior rays of dorsal not elevated; pectoral of left side usually fila- 
mentous in the male; vertebrie (in P. /unatus) 9+-30=39.. Platophrys, 1 
ee. Scales large, deciduous; anterior dorsal rays rfot elevated... ..- Sewops, 2 
dd. Interorbital space narrow, sometimes reduced to a simple ridge; dorsal 
not elevated in front; scales large, firm; gillrakers siender; teeth in two 
GRIN. ocx daesicdsi a isendacdevaedsancaanendareeens Engyprosopon, 3 


Il. Subfamily HIPPOGLOSSIN -. 


HALIBUT TRIBE. 


Large-mouthed flounders, with the ventral fins symmetrical.—Mouth 
symmetrical, the jaws and the dentition nearly equally developed on 
both sides; gape usually wide, the maxillary more than 4 length of 
head; lower pharyngeals narrow, usually with but 1 or 2 rows of sharp 
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teeth; teeth in jaws usually acute; eyes large; edge of preopercle free; 
pectoral and ventral fins well developed, the ventral fins similar in posi- 
tion and in form of base, the ventral fin of the eyed side not being 
attached along the ridge of the abdomen. Septum of gill cavity with- 
out foramen. 


The existing species are mostly arctic or subarctic, and mostly dex- 
tral, but the more primitive forms (allied to Paralichthys) are largely 
semitropical and sinistral. 


KEY TO GENERA. 


a. Vertebree and fin rays in moderate numbers (vertebree fewer than 46, dorsal rays 
fewer than 95, anal rays fewer than 75); caudal fin not concave, the middle rays 
longest. 

b. Dorsal fin beginning in advance of eye; teeth sharp, uniserial; eyes sinistral 
(rarely reversed); lateral line with a strong arch in front; no anal spine. 
Species tropical or semitropical, allied to Puralichthys. 

c. Scales moderately ctenoid; gillrakers slender; some of the teeth canine-like; 
none of the rays much produced; vertebrie 30 to 40. 

d. Lateral line with a short accessory branch extending from near the opercu- 

lar angle to base of dorsal fin; body rather deep.-.....-.- Pseudorhombus, 4 

dd. Lateral line without accessory branch; body more elongate; mouth large. 


Paralichthys, 5 
bb. Dorsal fin beginning above the pupil. 


e. Lateral line with short more or less semicircular arch in front; vertebrze 35 to 
41; anal spine present or absent; body normally sinistral; scales ctenoid; 
teeth rather small (genera allied to Verasper, in the temperate Pacific). 


f. Anal spine weak or obsolete; teeth in two series. 
i: AAR SORE HE ORNS 5 os a's: hence esas ce daeseecewest Yystrias, 6 
Say; CARES EARNS BT RN os ia win ccc din cenwsias tex enstess Verasper, 7 


jf. Anal spine strong; teeth uniserial; interorbital area scaly..Acanthopsetta, 8 
ee. Lateral line without distinct arch in front; vertebrze 40 to 46; body normally 
dextral; scales ctenoid; anal spine usually present. Species of subarctic dis- 
tribution, allied to Hippoglossvides. 
h. Lateral line simple, without accessory branch; teeth sharp, uniserial below. 
i. Upper eye lateral; no bony or warty plates. 
j. Jaws with distinct canines; lateral line descending in a long curve. 
Cynopsetta, 9 
jj. Jaws with subequal teeth; lateral line nearly straight. 
w. Seales small, chiefly ctenoid; flesh firm; gillrakers rather few, 10 to 15 
below angle; teeth uniserial in both jaws; vertebrie 45. 
Hippoglossoides, 10 
xx. Seales mostly cycloid; flesh feeble; gillrakers rather numerous, 
On Ti WO Wins ob scx chkkecacecnteondeewss Cleisthenes, 11 
ii. Upper eye nearly vertical, on the middle line of upper outline of body, 
as in Atheresthes, the dorsal beginning behind it; head with warty 
SE cicnnide cece ccateceeen ka date se kasmenenn teandoooe Protopsetta, 12 
aa. Vertebree and fin rays much increased in number (the vertebrie about 50; dor- 
sal rays about 100, anal rays about 85); body comparatively elongate; caudal 
fin lunate; lateral line simple; and spine mostly obsolete. Dextral species, 
arctic in distribution. (Genera allied to Hippoglossus. ) 
y. Large teeth not arrow-shaped, biserial above, uniserial below; scales very 
small, eycloid; gillrakers long and slender; eyes strictly lateral. 
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z. Lateral line with an anterior arch; lower pharyngeal teeth biserial; vertebrie 
(in H. hippogloesus) 164-34 =: 50... . 22.22.2052 5000. ences Hippoglossus, 13 

zz. Lateral line nearly straight; lower pharyngeal teeth in one row. 
Reinhardtius, 14 
yy. Large teeth in both jaws arrow-shaped, biserial, some of them depressible; 
upper eye with vertical range; gillrakers short; scales deciduous, ciliated; 
lateral line without arch; flesh soft. Vertebrae 12 +-37 =49-.-.Atheresthes, 15 


Ill. Subfamily PLE URONECTIN TE, 
PLAICE TRIBE. 


Mouth small, unsymmetrical, the jaws on the eyed side with nearly 
straight outline, the bones on the blind side strongly curved; dentition 
chiefly developed on the blind side; eyes large; edge of preopercle not 
hidden by the scales; pectoral fins well developed; vertical fins well 
separated; ventral fins nearly or quite symmetrical, that of the eyed 
side not prolonged along the ridge of the abdomen; anal spine usually 
strong (obsolete in Microstomus and Verequa). Body dextral (except 
frequently in Platichthys stellatus). Species arctic or subarctic in 
distribution. 

KEY TO GENERA, 
a. Vertebre in moderate number (36 to 44); dorsal rays 65 to 80; anal rays 45 to 60. 

b. Teetl® in bands, small, acute; lower pharyngeals narrow, with small teeth, 

usually two-rowed. 
c. Lateral line without branch, and with a broad arch in front; scales large, 


ctenoid, caducous; gillrakers short and sharp ..........-..-.---. ilxops, 16 
cc. Lateral line with an accessory dorsal branch, without arch in front; lips 
thick, folded; dorsal fin beginning on blind side .....-.-.- Pleuronichthys, 17 


bb. Teeth in a single row, usually bluntish or incisor-like. 
d. Lateral line with an accessory dorsal branch, and with a distinct arch in 
front; scales imbricated, firm, rough-ctenoid.............- Lepidopsetta, 18 
dd. Lateral line without accessory branch. 
e. Lateral line with a semicircular arch in front. 
jf. Body robust; anal spine present; scales usually but not always 


GE Na cenatancdaddsse sh caece ats coinGuewssamecsnaeens Limanda, 19 
jf. Body slender and fragile; scales very small, cycloid; no anal 
GORD Sng tbs bin Skac a ded hedgdacdsdsenualexceenmewetens Verwqua, 20 


ee. Lateral line without arch in front. 
h. Seales present. 
i. Bases of vertical fins without stellate tubercles. 
j. Seales regularly imbricate, all on eyed side, ctenoid in both sexes. 

k. Seales large (60 to 65), loose, with slender spinules; interorbital 
space narrow, naked; teeth not close-set. 

ty Re ON MNO ccacdncddpwedhennemesnecadweades Dexistes, 21 

We. SOMONE COE visk ccnccinscsdiadncscdeancssendasel lraias, 22 

jj. Scales imperfectly imbricated or else not ctenoid; teeth blunt, close- 

set. 

m. Seales chiefly cycloid in both sexes; lower pharyngeals each with 

Ge SOW CE WE CA weve cd Ladcdcdccadaccksds Pleuronectes, 23 

mm. Scales rough-ctenoid in the male, mostly cycloid in the female; 

lower pharyngeals large, with 5 or 6 rows of large blunt, close- 

OG ik Sen ccannededwetncdiinesieibaed Liopsetta, 24 
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ii. Bases of fin rays with rough tubercles; scales rough, stellate, scattered, 
mostly not imbricated; head with stellate tubercles; lateral line 
scaleless; lower pharyngeals broad, each with three rows of blunt 
teeth; teeth in jaws incisor-like................--..- Platichthys, 25 

hh. Scales none; body naked or with rough warts or tubercles. 

n. Body naked in youth, the adult with irregular rows of horny elevations, 
two or three on the eyed side; blind side naked......-.-. Kareius, 26 

nn. Body naked in youth, the adult with many rows of warty tubercles, 
some of them regularly arranged, these on the eyed side; blind side 

NE 8s nk Sbk oe edad tee Sa ete ee Clidoderma, 27 

aa. Vertebre in increased number (48 to 65); dorsal rays 90 to 120; anal rays 70 

to 100; teeth broad, incisor-like; lateral line simple, straight; scales small all 
cycloid; body elongate. 


m. Anal spine obsolete; skull with few mucous cavities. ........../ Microstomus, 28 
mm. Anal spine present; skull with large mucous cavities...... Glyptocephalus, 29 


1. PLATOPHRYS Swainson. 

Solea RAFINESQUE, Indice di Ittiologia Siciliana, 1810, p. 52 (rhomboide); not of 
QQUENSEL, 1806. 

Platophrys Swainson, Nat. Hist. Class’n Fishes, II, 1839, p. 302 (ocellatus). 

Peloria Cocco, Intorno ad Aleuni Pesci del mar di Messina, Giorn. del Gabin., 
1844, pp. 21-30, Lettere di Messina (heckeli, a larval form of P. podas); not 
Pelorus of Montrort, 1808. 

? Coccolus BoNAPartE, in Cocco, Alcuni Pesci Messina, 1844, -p. 21 (annectens; 
larval form—probably of P. podas, with the right eye in transit to the left 
side). 

Bothus Bonararte, Catologo Metodico, 1846, p. 49 (podas); not of RAFINESQUE. 


Rhomboidichthys BureKxer, Act. Soc. Sci. Indo-Nederl. Manad. and Makassar, 
1857-58, p. 67 (myriaster). 

Platophrys BLEEKER, Comptes Rendus Aead. Sci. Amsterd., XIII, 1862, Pleuron., 
5 (ocellatus). 

Eyes and color on the left side. Body ovate, strongly compressed; 
mouth of the large type, but comparatively small; the maxillary 4 or 
less of the length of the head; teeth small, subequal, in 1 or 2 series; 
no teeth on vomer or palatines. Interorbital space broad and con- 
ave, broadest in adult males. Gillrakers moderate. Dorsal fin 
beginning in front of eye, all its rays simple; ventral of colored side 
on ridge of abdomen; caudal convex behind; pectoral of left side 
usually with one or more filamentous rays, longest in the male. 
Scales very small, ctenoid, adherent; lateral line with a strong arch in 
front. Coloration usually variegated. 

This well-marked genus is widely diffused in the warm seas. The 
sexual differences are greater than usual among flounders, and the 
different sexes have often been taken for different species. Asa rule, 
in the males, the pectoral fin on the left side is much prolonged, the 
interorbital area is much widened and very concave, and there are 
some tubercles about the snout and lower eye. The young fishes, as 
is usually the case, resemble the adult females. 

The very young are translucent, with the eyes symmetrical. The 
species of Platophrys are widely distributed through the warm seas, no 
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tropical waters being wholly without them. All the species of //ato- 
phrys are extremely closely related, and can be distinguished with difti- 
culty. On the other hand, the variations due to differences of age and 
sex are greater than in any other of our genera. 

(ziatUs, broad; opus, eyebrow. ) 


1. PLATOPHRYS MYRIASTER (Temminck and Schlegel). 


Rhombus myriaster Temmrinck and ScaH.ecet, Fauna Japonica, Poiss., 1846, p. 181, 
pl. xen, fig. 2 ( Nagasaki). 

Rhomboidichthys myriaster BLeeKer, Act. Soc. Ind. Nederl., I. Manado and 
Macassar, p. 67 (Celebes); Atlas, Pleuron., pl. rx, fig. 4 (Celebes).—Gitnruer, 
Cat., IV, 1864, p. 486 (Celebes; China).—Isairkawa and Marsv’itra, Prel. 
Cat., 1897, p. 25 (Kagoshima). 

Platophrys myriaster Jonvan and Snyper, Check-List Fish, Japan, 1901, p. 122.— 
JorpAN and EvermMann, Proc. U. S. Nat. Mus., XXV, p. 365 (Keerun, 
Formosa). 


TTabitat.—Southern Japan, southward to China, Formosa, and the 
East Indies; north to the island of Kiusiu. 

Head, 4} in length to base of caudal; depth, 14; upper eye, 34 in 
head; maxillary, 3$; snout, 4}; interorbital space, 3; dorsal, 94; anal, 
71; scales, 104. 

Body rather broad; the anterior upper outline a short, even curve, 
becoming nearly vertical in front of eyes; snout somewhat projecting, 
its upper outline not continuous with that of head; mouth arched; 
each jaw with a row of sharp, slender, recurved teeth, outside of which 
toward front is another row of more irregular stouter but shorter 
teeth; maxillary reaching very slightly past anterior rim of lower 
orbit; interorbital broad and concave, rising on each side to a high, 
smooth orbital rim; middle of upper eye over posterior edge of lower 
eye; a slight projection near tip of snout on blind side; gillrakers very 
short and blunt, 6 developed on lower limb of arch, only very small 
tubercles above. 

Origin of dorsal just above snout, a little below the level of super- 
orbital rim of lower eye; longest dorsal rays equal to those of anal; 
their length, 24 in head; pectoral long and very slender; its length, 1,4) 
in head; caudal double truncate; arch of lateral line small, its length 
twice as great as its height, and contained 6 times in straight part of 
lateral line or two times in head. Seales very small and everywhere 
cycloid except a definite area at base of dorsal and anal fins, which is 
roughly ctenoid; at about middle of fins this area is 3 or 4 scales deep, 
but it tapers at each end and disappears. Scales on opercles, cheeks, 
posterior half of interorbital space and top of head to front of upper 
eye; front of head, snout, and mandible naked. 

Color, rather light brown, everywhere on head and body with small 
brown spots ringed with light brown, lighter than ground-color, and 
light-blue spots ringed with dark brown; an irregular, blended, dark- 
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brown blotch just behind arch of lateral line and another at middle of 
straight portion of lateral line; dorsal and anal inconspicuously and 
irregularly dotted with brown dots, and at regular intervals, about 10 
rays apart is a round spot, dark, nearly as large as pupil, at base of 
rays; 1 or 2 very faint bars on pectoral; caudal dark at base and tip 
of rays, a broad light band across its middle. 

The above description is drawn from a female example 16 em. in 
length from Keerun, Formosa. We did not find the species in Japan, 
although originally described from Nagasaki. 

(uvpios, myriad; aornp, star.) 


2. SCAZOPS Jordan and Starks. 


Scxops JoRDAN and Starks, Bull. U.S. Fish. Comm., XXII, 1902 (1904), p. 627 


(grandisquama). 


This genus in near Platophrys, differing in the large, caducous 
scales; the fin rays are not produced in the male and the sexual differ- 
ences are less pronounced than in //atophrys. Teeth one-rowed; gill- 
rakers very short. Size small. A second species, Scwops pacilura 
(Bleeker), very similar to the type of the genus, occurs in the East 
Indies. Scxops renandria is found in Hawaii, 

/ w” 
(oxa1os, left; wy, eye.) 
KEY TO SPECIES. 
a. Scales large, 36 in a lateral series. Color plain brownish; caudal fin with a black 
Apet ehove Bhd One DOW < «... ccs ccece ys cedewngeaateaeneen grandisquama, 2 
aa. Scales smaller, 45 in a lateral series; upper eye more posterior. Color light 
brown, freckled with darker brown; caudal fin with three dark cross-shades. 
kobensis, 3 
2. SCAOPS GRANDISQUAMA (Schlegel). 
DARUMAGAREI (DARUMA «'-FLOUNDER); MARUTAGAREI (LOG-FLOUNDER), 

Rhombus grandisquama ScuLeceE., Fauna Japonica, Poiss., p. 183, 1846, pl. xem, 
figs. 3, 4 (Nagasaki). 

Rhomboidichthys grandisquama Gi:ntueRr, Cat., IV, p. 437 (China, also by error 
ascribed to the Gulf of Fonseca).—Isaik awa, Prel. Cat., 1897, p. 25 (Kishin ).— 
Namryek, Class. Cat., 1881, p. 110 (Kishin). 

Engyprosopon grandisquama JoRDAN and Snyper, Fish Japan, Annot. Zool. Jap. 
Check-List, 190, p. 122 (Nagasaki). 

Scxops grandisgquama JorpAN and Starks, Bull. U. S. Fish Comn., X XII, 1904 
Ps 1 ’ ’ , 
p. 627, pl. vin, fig. 2 (Owari Bay, Sagami Bay). 


Habitat.—Sandy coasts of Japan, northward to Misaki. 

Head, 4} in length to base of caudal; depth, 1{; upper eye, 3} in 
head; maxillary, 34; snout, 43; dorsal, 79; anal, 60; series of scales, 36. 

Body rather broad; the anterior upper profile steep; snout a little 
projecting with a shallow notch above; maxillary reaching past front 


« Daruma, a squat image of Buddha, a name also applied to certain Scorpenoid 
and cottoid fishes. Karei, garei for euphony, flounder. 
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of lower eye, nearly to anterior margin of pupil; interorbital space of 
male, 24 in head; of female, 4 in head (much narrower in small indi- 
viduals). Male with a sharp spine on colored side of snout near tip, 
projecting outward and forward; another on anterior upper margin 
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Fig, 1.—SC HOPS GRANDISQUAMA, 
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of lower eye, and a few rough serrations behind it; lower margin of 
upper eye serrated, the serre coarser anteriorly, these serrations and 
spines all absent in the female. A very slight projection on snout, 
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but no spine as in the male; the orbital rims raised but smooth. Six 
short gillrakers developed on lower limb of arch, none on upper. 

Origin of dorsal on blind side opposite upper rim of lower eye; pec- 
toral of colored side long, narrow, and pointed, its length equal to 
that of head; pectoral of blind side blunt and only half as long as its 
mate; arch of lateral line, 34 in straight part, 14 in head. 

Color rather light, mottled with dark brown, lighter than in S. 
kobensis; the tins all with small dark spots on the rays; a conspicuous 
black spot nearly as large as pupil on the upper and lower edges of 
the caudal at about the middle of the length of the rays. 

Specimens were collected at Wakanoura and Nagasaki. The above 
description is of specimens 11 or 12 centimeters long. 

The specimen here drawn is of a male with a wide interorbital space. 
Females of the same size as our type of S. kobensis have the interor- 
bital space no wider than in that species. 


(grandis, large; squamna, scale.) 
3. SCAZOPS KOBENSIS Jordan and Starks, new species. 


Head, 4 in length to base of caudal; depth, 1%; eye, 4 in head; snout, 
43; maxillary, 34; dorsal, 80; anal, 63; popes, in lateral line 56; 45 
series of scales. 

Shape of body as in Scwops grandisquama; the snout slightly pro- 
duced; a slightly sharper notch above its tip; mouth very oblique, the 
maxillary reaching to front of lower eye; teeth small and rather sharp, 
in a single even row on jaws; middle of upper eye a little behind 
posterior edge of lower eye; interorbital space rather deeply concave, 
its width equal to vertical diameter of upper eye; no tubercles about 
eyes, a slight prominence at tip of snout; gillrakers very short and 
rather blunt, 7 developed on lower‘limb of arch, none on upper. 

Origin of dorsal at notch above snout opposite front of lower eye; 
height of longest dorsal rays near middle of fin, 2 in head, equal to 
those of anal; pectoral of eyed side long, narrow, and pointed; its 
length equal to that of head; pectoral of blind side short and rather 
blunt, its length 24 in head; ventral of eyed side 6-rayed, extending 
farther forward but not so far back as that of blind side, its rays much 
wider apart; length of arch of lateral line 3} in straight part, contained 
1? times in head; height of arch equal to width of interorbital space; 
scales of eyed side everywhere finely ctenoid; the spinules long, slen- 
der, and very numerous, easily broken off, leaving the scale nearly 
smooth; scales of blind side cycloid; head with scales everywhere 
except on tip of snout, mandible and maxillary; interorbital closely 
scaled. 

Color light grayish brown, everywhere mottled with irregular spots 
of very dark brown; the colors not much shaded into each other and 
in sharp contrast; dorsal, anal, and ventral with fine spots of dark 
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brown on the rays; not involving the membrane; caudal with three 
indistinct dark cross-bands; pectoral with fine, inconspicuous, dusky 
spots; a dark spot on base of rays. 

This species may be known from Scwxops grandisquama by the 
smaller scales and more posterior upper eye. 


na 
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Fic. 2.—SCEHOPS KOBENSIS. 


Type.—The only specimen was collected at Kobe. It is 83 mm. in 
length and is numbered 822, Stanford University. 

3. ENGYPROSOPON Giunther. 
Engyprosopon Gtéxturr, Cat. Fish, [V, 1864, p. 431 (mogkii). 

Body elliptical, covered with rather large, firm scales; teeth two- 
rowed; gillrakers long and slender; interorbital space narrow; fin 
rays not produced in either sex. Sexes similar. Small sand-colored 
flounders of the Pacific, allied to Arnog/ossus, but less fragile in habit, 
and with the teeth biserial, not sharp and uniserial as in Arnog/ossus, 
The interorbital space, though narrow, is broader than in Arnoglossus, 
and in some species somewhat concave. 

(e€vyyvs, contracted; mpoo@mor, forehead.) 


4. ENGYPROSOPON IIJIM4Z® Jordan and Starks. 


Engyprosopon iijime JorpaN and Srarks, Bull. U. 8. Fish Comn., XXII, 1904, 
p. 626, pl. vin, fig. 1 (Suruga Bay, Japan). 


Head, 4 in length; depth, 2.33 to 2.5; D. 80 to 89; A. 69 to 72; 
scales, 50 to 53; eye, 3 in head; maxillary, 3.5; pectoral of eyed side, 
1.2; of blind side, 3; ventral, 2.25; caudal, equal to head. Anterior 
profile evenly curved, the orbits not reaching to its edge; eyes sepa- 


rated by a narrow sharp ridge, the lower the more anterior; mouth 
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small, the maxillary very much curved and reaching to a little past 
front of orbit; teeth small and set in a single row; six very short gill- 
rakers on lower arch of first gill. Scales finely ctenoid, the spinules 
on the scales slender and very numerous; blind side with cycloid 


‘HKICIL NOAOSOUAAON]—'F “OTT 





scales; lateral line with a very abrupt, short, high curve, its height 
contained 1.83 in its chord, which is half length of head, its beginning 
opposite the*terminal third of pectoral. Dorsal beginning in advance 
of eye; pectoral of eyed side long and slender, of blind side less than 
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half as long; ventral with 6 rays, that of blind side not prolonged, its 
base beginning behind front of ventral of eyed side and its tip reach- 
ing farther past front of anal; caudal rounded behind, its outer edges 
broadly rounded, scarcely angulated. 
Color light brown, spotted with dark brown, ocellated spots, 3 


a>ove and 3 below lateral line, the anterior upper spot in advance of 
that below; 5 spots with edges more blended along body near base of 
dorsal, 4 similar ones along body near base of anal, these involving 
base of fins; one on opercle just above gill-opening; pectoral of eyed 
side dark brown. 

Two small specimens taken in from 45 to 60 fathoms, in Suruga 
Bay; the former, the type, 65 mm. in length, is numbered 51461, 
U.S.N.M.; the other is No. 8387, Stanford University. 

The species differs somewhat from the type of Engyprosopon, but 
it is doubtless referable to the same genus. 

(Named for Dr. lijima, professor of zoology in the Imperial Uni- 
versity of Tokyo.) 
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4. PSEUDORHOMBUS Bleeker. 


Pseudorhombus BLEEKER, Comptes Rendus, Amsterd., XIII, 1862, p. 5 (polyspilos) . 
Rhombiscus JoRDAN AND Snyver, Proc. U. 8. Nat. Mus., X XIII, 1900, p. 379 (cin- 
nvamomeus ). 


This genus is closely related to Paralichthys, which it replaces in 
the East Indian region. It differs in the presence of a short accessory 
branch of the lateral line, extending upward and forward from near 
the angle of the opercle to the dorsal fin. The body is less elongate 
than in Paralichthys, the mouth smaller, with feebler teeth, and the 


species are smaller in size. All belong to the fauna of southeastern 
Asia. 


(wevdns, false; poupoo, rhombus, flounder.) 
KEY TO SPECIES. 
a. Seales small, 65 to 89 in lateral line series. 
b. Seales ctenoid on blind side, as well as on eyed side; D. 80; A. 60. Scales 80; 
Gillrakers 8 below angle of arch; color dark; a black blotch on lateral 
DD ic cc cdcnmks balapmeddissdneecdsecancgncesuneeesunsenaued cinnamomeus, 5 
bb. Scales cycloid on blind side. 
c. Gillrakers rather few, &to 11 below angle of arch. 
d. Seales moderate, 74 to 80 in lateral line. 
e. Pores in lateral line 79; D. 80; A. 63; depth 1{ in length; canines rela- 
CEVEED TNOIOU CED a dnc cceecediecdesricnsdnsaeuded misakius, 6 
ee. Pores 74; D. 78; A. 62; depth 274; canines few (about 20-12) .oligodon, 7 
dd. Seales very small, 98 in lateral line; D. 74; A. 56; depth 22 in length. 
dupliciocellatus, 8 
ec. Gillrakers numerous, 16 or 18 below angle of arch; D. 77; A. 52; scales 60; 


De TEN IEEE BREE CONE 6 ook eb da cn cccesedeieicaunens ocellifer, 9 
aa. Scales large, 40 to 50 in lateral series; D. 66; A. 48; mouth small; body with 
pale spots besides dark ones ......---. sth Geeusnine yey eNeksaees oligolepis, 10 
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5. PSEUDORHOMBUS CINNAMOMEUS (Schlegel). 


GANZOBIRAME (GANZO,a HALIBUT). 





Rhombus cinnamomeus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 180, pl. xer 
( Nagasaki).—B Leeker, Act. Soc. Ind. Nederl., III, Japan p. 25 (Nagasaki). 

Pseudorhombus cinmamomeus GtéNTHER, Cat., 1V, 1862, p. 427 (Nagasaki).—Nam- 
1yk, Class. Cat., 1881, p. 110 (Tokyo).—Orak1, Journ. Imp. Bureau Fish, 
Tokyo, 1897, p. 6, pl. m1, fig. 2 (S. E. Japan).—Isuikawa, Prel. Cat., 1897, 
p. 25 (Kishin, Tosa). 

Rhombiscus cinnamomeus JoRDAN and SnyveEr, Proc. U. 8. Nat. Mus., 1900, p. 
379 (Tokyo); Check-List, p. 121 (Yokohama, Nagasaki).—Jorpan and 
SeaLe, Proc. Davenport Ac. Sci., X, 1905, p. 16, (Hong Kong). 

Lahbitat.—Coasts of Southern Japan and China, north to Tokyo. 

Head, 3% in length to base of caudal; depth, 1; eye, 5% in head; 
snout, 5; maxillary, 24; dorsal, 79; anal, 61; pores in lateral line, 80. 

Eves nearly vertical or the lower very slightly more posterior; 
separated by a narrow, rather high, sharp, naked ridge; maxillary 
reaching to below posterior edge of lower eye; gape of mouth 
very much arched; teeth rather sharp and irregular in position and 
size; front of mandible truncate and subvertical; lower margin con- 
cave, and posterior end forming a conspicuous angle on lower side of 
head; gillrakers, short and pointed, teethed on the inner miargin, the 
longest } of diameter of pupil, 8 or 9 developed on lower limb of arch. 

Dorsal beginning on blind side opposite front of upper eye; pecto- 
ral rather slender, its base nearly horizontal, reaching a little past 
angle of lateral line; length of pectoral of eyed side 1 in head; that 
of blind side 24: ventrals rather small, that of eyed side a little nearer 
abdominal ridge than the other and a very little more anterior; length 
of ventral of eyed side contained 4 times.in head; caudal double trun- 
cate, the middle rays reaching a sharp point, their length contained 
12 in head; height of curve of lateral line 3$ in head; length of 
curve 14; scales everywhere ctenoid except anteriorly on blind side; 
posterior part of mandible and maxillary with a few rough scales, 
otherwise naked; snout and interorbital ridge naked. 

Color of body uniform brownish with a spot at angle of lateral line, 
sonfetimes large and diffused, sometimes small and distinct; fins light 
and indefinitely speckled with light brown; slight traces of cross- 
streaks on ventral, none on pectoral. 

Here describe from a specimen 23 em. in length from Tokyo. 
Other specimens from Tsuruga, Wakanoura, Kobe, Onomichi, Naga- 
saki, Hukata, Kawatana, and Tokyo. We have also a young example 
from Hongkong. 

This species is one of the commonest of Japanese flounders, standing 
in that regard next to ‘aralichthys olivaceus. 


“ Ganzo, a proper name, as Johnny-halibut. 
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It may be known from 7. misakius and P. ocellifer by the ctenoid 
scales of the blind side; from the latter by its few gillrakers, and 
from the former by its more angulated head and higher and sharper 
interorbital ridge. Other differences appear in the description of 
Pseudorhombus misakius. 


(cinnamomeus, cinnamon-colored. ) 


6. PSEUDORHOMBUS MISAKIUS Jordan and Starks, new species. 


Habitat.—Coasts of Southern Japan. 

Head, 3¢ in length to base of caudal; depth, 14; eye, 5 in head; 
maxillary, 24; snout, 5; dorsal, 80; anal, 63; pores in lateral line, 79. 

Anterior upper profile descending more abruptly than in 7”. einnamo- 
meus, the snout not so much produced, and the notch in front of upper 


eye smaller and sharper; mouth very much arched; maxillary reaching 





Fic. 4.—PSEUDORHOMBUS MISAKIUS. (Kobe.) 


to below posterior margin of pupil; teeth smaller than in 2”. eénnamo- 
meus, but otherwise similar; canines 17 or 18 in lower jaw, on each side, 
20 to 24 on each premaxillary. Tip of mandible truncate, even with 
premaxillary when mouth is closed; lower edge of mandible nearly 
straight, slightly concave toward its tip, but not strongly concave, 
thus making a sharp angle below its blunt tip as in P. cinnamomeus; 
neither does its posterior end form an angle at lower outline of head; 
interorbital space low, not projecting above level of cheek; it is rather 
narrow but smoothly rounded (interorbital space a high sharp ridge 
in P. cinnamomeus); gillrakers very slightly longer than in /. cinna- 
momeus and not sharply pointed; the longest as long as diameter of 
pupil; 10 or 11 of them developed on lower limb of arch. 

Origin of dorsal opposite notch in upper profile, or somewhat in 
front of anterior margin of upper eye; pectorals broadly rounded, 

Proc. N. M. vol. xxxi—06——12 
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that of eyed side reaching two-thirds of diameter of eye past arch of 
lateral line, its length contained 2 times in head, its base scarcely 
so nearly horizontal as that of 7”. c¢nnamomeus; pectoral of blind side 
22 in head; ventrals both longer and wider than in /?. cénnamomeus, 
though having the same number of rays (6); length of ventral of eyed 
side 23 in head, its origin slightly in front of that of blind side; caudal 
pointed, its posterior margin double truncate; height of curve of lat- 
eral line 4! in head, its length 2 (shorter than in 7. cinnamomeus); 
snout and lower jaw naked; a few scales on posterior edge of maxillary; 
scales on eyed side everywhere strongly ctenoid, including a row on 
ach ray of vertical fins; scales of blind side everywhere cycloid. 





Fic. 5.—PSEUDORHOMBUS MISAKIUS. (Misaki.) 


Color brown, indefinitely mottled with darker brown; vertical fins 
flecked and spotted with brown; a dark spot at tip of pectoral more 
or less definitely ocellated, with light brown or white. 

The above description is of the type, 25cm. in length. Other speci- 
mens vary as follows: Dorsal from 79 to 86; anal 61 to 67; pores of 
lateral line 79 to 85. 

Of this species we have numerous specimens from Misaki, Kobe, 
Tsuruga, and Wakanoura. The type is from Kobe and is numbered 
55643 U.S.N.M. Others are No. 9823, Stanford University. 

This is one of the common Japanese flounders, but it appears thus 
far to have escaped notice, unless Pseudorhombus oligodon proves to 
be the same species. 

(Misaki, m?, red; sak/, point; one of the best known of Japanese 
fishing villages, the location of the marine zoological station of the 
Imperial University of Tokyo.) 
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7. PSEUDORHOMBUS OLIGODON (Bleeker). 


Rhombus oligodon BLeeKer, Verh. Bat. Gen., X XVI, 1857, Nieuw, Nalez, Japan, 
p. 121 (Nagasaki); Natuur. Tyds. Nederl., VI, p.419; Act Soc. Sci. Ind. Ned., 
V, Japan, pl. 11, fig. 2. 


Pseudorhombus oligodon JorpAN and Evermann, Proc. U. 8. Nat. Mus., 1902, 
XXV, p. 365 (Formosa); (scales of blind side ctenoid; gillrakers x+-11. 
A. 57; scales 78). 

Habitat.—Nagasaki to Formosa. 

Head, 34 in length to base of caudal; depth, 2,45; eye, 44 in head; 
snout, to edge of upper eye, 44; maxillary, 2}; dorsal, 78; anal 62; 
scales, 74. 

Upper eye slightly anterior to lower; interorbital space very narrow; 
maxillary reaching to opposite posterior margin of lower eye or a 
little past; canines fewer than in related species, about 20 on each side 
of upper jaw; lower jaw with about 12, said to be in two rows of 6 
each. 

Second ray of dorsal opposite front of upper eye; pectoral bluntly 
pointed reaching to angle of lateral line; its length 13 in head; middle 
‘ays of caudal longest, forming a slight broadly rounded angle, arch of 
lateral line contained 2? in straight part. 

Color uniform dusky on body with a dark blended blotch at angle of 
lateral line; pectoral without markings, other fins with small round 
dusky spots scattered over them. 

(Here described from the plate of the type specimen published by 
Bleeker.) 

This species we did not find in Japan. It is known to us from a 
specimen from Formosa. 

(oAiyvos, few: odovs, tooth.) 


8. PSEUDORHOMBUS DUPLICIOCELLATUS Regan. 


Pseudorhombus dupliciocellatus ReGan, Ann. Mag. Nat. Hist., 1905, p. 26 (Kobe). 

Habitat.—Inland Sea of Japan. 

Head, 4 in length; depth, 23; eye, 42 in head; dorsal, 74; anal, 56; 
scales, 98; transverse series above curve of lateral line, 18. 

Snout a little shorter than eye; eyes separated by a ridge; maxillary 
extending to below middle of eye; gillrakers short and stout, 8 or 9 
on lower part of arch; scales ctenoid'on ocular side; cycloid on blind 
side; pectoral of ocular side three-fifths of head; of blind side two- 
fifths; middle caudal rays longest; two-ninths of length; caudal 
peduncle one-half as long as deep. 

Color olivaceous, with darker spots and markings and with 5 con- 
spicuous ocelli or double ocelli arranged thus ::- ; fins with small dark 
spots. Total length 380 mm. (Regan.) 

This species is unknown to us. 

(duplex, double; ocella, eye-spot.) 
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9. PSEUDORHOMBUS OCELLIFER Regan. 


? ? Pseudorhombus pentophthalmus Gintner Cat. Fish, IV, 1862, p. 428 (China). 

Pseudorhombus pentophthalmus GiénxtHeR, Shore Fishes Challenger, 1880, p. 69, 
(Inland Sea of Japan) not of Giinther, 1862, according to Regan. 

Pseudorhombus russelli Orakt, Journ. Fish Bur., 1897, p. 6 (S. E. Japan), not 
Platessa russelli GRay. 

Pseudorhombus ocellifer @ Recan, Ann. Mag. Nat. Hist., 1905, p. 25, (Inland Sea of 
Japan), from Giinther’s specimens. 

Hahitat.—All coasts of southern and central Japan, north to Moro- 
ran on Volcano Bay. 

Head, 3.33 in length without caudal; depth, 2; D. 71; A. 52; pores, 
in lateral line 68; upper eye, 5 in head; snout, 3.87; maxillary, 2; 
pectoral (eyed side), 1.75; blind side, 2.4; caudal, 1.33. 

Body broad and thin, ventral and dorsal outlines evenly curved; 
snout blunt, obliquely truncate, separated from anterior profile by « 
notch; eyes separated by a narrow sharp ridge which is continuous 
backward and upward above cheek; anterior edge of eyes about even, 
posterior edge of upper eye a little more posterior than that of lower; 
mouth much curved, the maxillary reaching to posterior edge of lower 
eye; teeth sharp and curved, set in «a single row on each jaw, some of 
them very slightly arrow-shaped at tips; on blind side teeth on pre- 
maxillary grow smaller backward and disappear opposite the middle 
of length of maxillary; gillrakers moderately slender and long, the 
longest slightly exceeding half diameter of eye, 6+ 16 to 18 in number. 
Dorsal beginning slightly toward blind side a little in front of anterior 
edge of upper eye, the first ray at notch separating the snout, anterior 
rays somewhat produced beyond the membrane; pectoral of eyed side 
longer than that of blind side; ventrals similar in size and position; 
caudal with the middle rays produced and with no lateral angles, the 
sides being broadly rounded. Scales ctenoid on eyed. side, spinules 
short, sharp, and numerous; cycloid on blind side; scales on all fin 
rays rather large, even, and ctenoid on eyed side; lateral line strongly 
arched anteriorly, a branch from above gill opening running to dorsal 
profile above posterior edge of eye, opposite eighth ray of dorsal. 

Color light brown, with dark spots nearly as large as eye, and some- 
times indefinitely ocellated, scattered over the body, one at angle of 

« Head, 32 in length; depth 2 to 2}; dorsal 68 to 73; anal 53 to 57. 

Snout shorter than eye, the diameter of which is 3} to 39 in head; eye separated 
by aridge; maxillary extending to below middle of eye or beyond; gillrakers longer 
than gill fringes, 17 or 18 on lower part of arch; scales ctenoid on ocular side, cycloid 
on blind side, 64 to 72 in a longitudinal series; 11 to 13 in a transverse series from 
dorsal to curve of lateral line; pectoral of ocular side two-thirds to three-fourths of 
length of head; of blind side one-half; caudal with the middle rays longest, 4 in 
length; caudal peduncle one-third to one-half as long as deep. 

Color brownish with darker spots and markings, of which 5 ocelli arranged 
thus ::- are most prominent. Fins with small dark spots. Total length 125 mm. 
(Regan. ) 
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lateral line, three on back in a row following dorsal outline and a dis- 
tance below base of dorsal equal to postorbital length of head, three 
on lower part of side similarly arranged and opposite those on back; 
fins irregulerly speckled with brown. 

According to Regan, this Japanese species is distinct from J’seudo- 
rhombus pentophthalmus, described by Giinther, from China. It has 
much in common with /%endorhombus russell’ described from Canton 
by Gray. It seems to differ in color and also in the larger size of the 
mouth. Pseudorhombus arsius from the Ganges, as described by 
Bleeker, is different from our species, but it may be identical with 
Pseuhorhombus russelli. 

This species resembles 7. m/sakius and 1. cinnamomeus, but may 
be known by its fewer fin rays and by the more numerous gillrakers. 

Our numerous specimens, none of them more than & inches long, 
are from Nagasaki (17), Kobe (17), Tokyo (6), Wakanoura (1), and 
Mororan (1). 

(ocellifer, bearing eye-like spots. ) 


10. PSEUDORHOMBUS OLIGOLEPIS Bleeker. 


Rhombus oligolepis Bueeker, Vilde Bijdrag Japan, 1869, p. 8, pl, m1, fig. 2, (Naga- 


saki) (young example). 
Pseudorhombus oligolepis Géntuer, Cat. Fish, IV, p. 480; copied. 


Habitat.- Nagasaki. 

Dorsal, 66; anal, 48; lateral line, 38. 

Teeth in jaws conical, small subequal, more than 30 on each side of 
upper jaw and about 16 on the lower; height of the body two-tifths 
of total length; eyes very close together, the upper being scarcely in 
advance of the lower; lateral line with a strong curve anteriorly; 
scales ciliated; pectoral a little shorter than head. Olive, with brown- 
ish and pear colored spots. (Giinther, after Bleeker.) Length, 64 mm. 

Bleeker’s plate shows the dorsal to have 69 rays, the anal 47; pores 
of the lateral line, 48; scales about 40; head 34 in length to base of 
caudal; depth, 2; pectoral 14 in head; maxillary reaching to below 
front of pupil; lateral line with a small auxiliary branch. 

This species is known from a small specimen obtained by Bleeker 
from Nagasaki. Its very large scales should apparently entitle it to 
generic separation from /’eudorhambus. The character, however, 
needs verification. 

(oA iyos, few; Aemis, scale.) 


5. PARALICHTHYS Girard. 


Paralichthys Girarp, U. 8. Pac. R. R. Surv., X, 1858, p. 146 (maculosus=cali- 
fornicus) . 

Uropsetta Gitt, Proce. Ac. Nat. Sci. Phila., 1862, p. 330 (californicus=maculosus) . 

Chenopsetta Git, Proc. Ac. Nat. Sei. Phila., 1864, p. 218 (ocellaris=dentatus). 
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Eyes and color normally on the left side. Body oblong; mouth 
large, oblique; each jaw with a single row of usually slender and sharp 
teeth, which are more or less enlarged anteriorly; no teeth on vomer 
or palatines. Gillrakers slender. Scales small, weakly ctenoid or 
ciliated; lateral line simple, with a strong curve anteriorly and with 
no accessory dorsal branch. Dorsal fin beginning before the eye, its 
antgrior rays not produced; both ventrals lateral; caudal tin double 
truncate, or double concave, its middle rays produced; no anal spine. 
Species numerous, in temperate seas. This genus, as now restricted, 
contains a considerable number of species, inhabiting both coasts of 
America and the eastern coasts of Asia. 

(zwapadiyros, parallel; iydus, fish.) 


KEY TO SPECIES. 


a. Dorsal rays about 72; anal rays 57; scales 120......................- olivaceus, 11 
aa. Dorsal rays about 80; anal rays about 60; scales 110 ............-- coreanicus, 12 
aaa. Dorsal rays about 69; anal rays 51; scales 110.............---- percocephalus, 13 


11. PARALICHTHYS OLIVACEUS (Schlegel). 
HIRAME « (HALIBUT), MAKAREI (TRUE FLOUNDER), AOBAKAREI (GREEN-LEAF FLOUNDER). 

Hippoglossus olivaceus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 184, pl. xcrv, 
fig. 94 ( Nagasaki). 

Pseudorhombus olivaceus GUNTHER, Cat. Fish, IV, 1862, p. 429 (Amoy); Shore 
Fishes Challenger, 1880, p. 69 (Inland Sea of Japan).—Namiyer, Class. Cat., 
1881, p. 110 (Tokyo).—Orak1, Journ. Fisheries Bureau Tokyo, 1897, p. 5, 
pl. v, fig. 2 (Japan). 

Chenopsetta olivracea BLEEKER, Enum. Poiss. Connues du Japan, 1879, p. 21 
(Nagasaki, Osaka, Yedo). 

Paralichthys olivaceus STEINDACHNER, Reise Aurora, 1896, p. 217 (Kobe).—JorRDAN 
and Syyper, Proc. U.S. Nat. Mus., 1900, p. 379 (Tokyo, Hakodate); Check- 
List, 1901, p. 121 (Yokohama, Nagasaki). 

Chienopsetta wolfi BureKer, Enum. Poiss. Connues du Japan, 1879, p. 21. 
( Nagasaki). 

Rhombus wolfi BLEEKER, Japan, p. 421 (Nagasaki); Vifde Bijdrag Japan, pl. u, 
fig. 2 (D. 79; A. 61). 

Hlabitut.—Al\ coasts of Japan, north to Voleano Bay. 

Head, 3? in length to base of caudal; depth, 24; eye, 74 in head; 
interorbital space, 94; snout, 44; maxillary, 24; dorsal, 72; anal, 57; 
pores of lateral line, 120. 

Lower jaw truncate, nearly vertical at the tip, and strongly pro- 
jecting, its posterior end forming an angle at lower outline of head; 
maxillary reaching to slightly past posterior margin of lower eye; 
gape of mouth strongly arched; teeth sharp, slender and irregular in 
size and position, usually covered by skin nearly to their tips, which 
easily slips back; snout and anterior part of maxillary naked; mandi- 
ble sometimes entirely naked, usually with a small patch of scales pos- 
teriorly; interorbital space flat and rather wide, covered with fine 


ahira, broad; me, eye; hirame becomes birame in composition, a matter of euphony. 


— 
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scales; lower eye very slightly posterior to upper; gillrakers rather 
long and slender, the longest nearly as long as diameter of eye; 6+ 16 
in number. 

Pectorals rounded, that of eyed side reaching a little past arch of 
lateral line, its length 3 in head; ventral of eyed side a little nearer to 
abdominal ridge than that of blind side, its length equal to distance 
from tip of snout to middle of lower eye; origin of dorsal opposite 
front of upper eye; caudal double truncate. 

Color brownish gray speckled with dark brown and white, the former 
color often arranged in rings and half rings, the white in small round 
spots scattered irregularly and sparsely over the body, often entirely 
absent, or in a single more or less definite series following the dorsal 
and ventral outlines; vertical fins colored like body; pectoral and ven- 
tral with irregular broken lines across the rays. 

The above measurements were made from a specimen 32 em. in 
length from Hakodate. 

Other specimens are from Mororan, Same, Hakodate, Misaki, 
Aomori, Matsushima, Tokyo, Wakanoura, Kobe, Kawatana, Onomichi, 
Hiroshima, and Nagasaki. It is the largest as well as the most abund- 
ant of all the Japanese flounders, the halibut excepted, everywhere used 
as food. 

(olivaceus, olive-colored.) 


12, PARALICHTHYS COREANICUS (Schmidt). 


Paralichthys olivaceus var. coreanicus Scumipt, Pisce. Mar. Orient, 1904, p. 230 
(Gensan, Korea). 

Habitat.—Korea, not known from Japan. 

Dorsal rays, 80; anal rays, 60; scales, 110 (Schmidt); otherwise 
essentially as in /aralichthys ol/vaceus, from which it may not be 
separable. 

( Coreanicus, Korean). 


13. PARALICHTHYS PERCOCEPHALUS (Basilewsky). 


Platessa percocephala BastLewsky, Bull. Soc. Nat. Moscow, 1855, p. 245 (Japan 
Sea, Peking). 

Pseudorhombus swinhonis Gittnrner, Ann. Mag. Nat. Hist., 1873, p. 379 (Chifu, 
China). 

Hahitat.—Japan Sea, not known, on the Japanese coast. 

Head 3% in length without caudal; depth 2}; dorsal 69; anal 51; 
lateral line 110. 

Jaws nearly even in front, longer than eye, which is ?,; of the head; 
cieft of mouth wide; length of maxillary 24 in head and extending 
beyond eye; upper jaw with 3 pairs of canine teeth anteriorly; lower 
jaw with 8 or 10 strong teeth on each side; interorbital space rather 
flat, not so wide as vertical diameter of orbit; lower eye scarcely in 
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advance of upper; gillrakers rather wide set, lanceolate, and not quite 
as long as eye. 

Origin of dorsal opposite front of orbit; dorsal terminating at a 
distance from caudal equal to three-fourths of the depth of the free 
portion of the tail, its longest rays at posterior one-third of fin, nearly 
as long as pectoral, and contained 24 in head; caudal subtruncate or 
rounded; scales ciliated: maxillary and interorbital space scaly poste- 
riorly; fin rays sealy. 

Color brownish gray; head, body, and pectoral fins sprinkled over 
with brown dots. (Giinther, from specimens 16 inches in length from 
Chifu (Chefoo), China.) 

This species is not known to us. 

(zépxn, perch; xedadn, head.) 


6. XYSTRIAS Jordan and Starks. 


Xystrias JoRDAN and Srarks, Bull. U. 8. Fish Com., X X11, 1902 (1904), p. 623 


(grigorjewi). 


Form of J/ippoglossoides.—Eyes and color on the right side. 
Lateral line with a low arch in front; mouth rather large; the teeth 
rather small, in two rows; gillrakers long and slender; scales of eyed 
side finely ctenoid, those of blind side smooth. One species, a large 
flounder of Japan. 

(Evornp, a raker; from the long gillrakers.) 


14. XYSTRIAS GRIGORJEW/I ( Herzenstein). 


MIZUKAREI (WATER FLOUNDER). 


Hippoglossus grigorjewi HERzENSTEIN, Bull. Ac. Sci. Imp. Petersb., 1890, p. 134 
( Hakodate). 

Xystrias grigorjewi JorDAN and Srarks, Bull. U. 8. Fish Comm., XXII, 1902 
(1904), p. 624 (Suruga Bay). 

Hippoglossoides sp. Oraki, Journ. Fisheries Bureau, 1897, p. 2, pl. v, fig. 1 (South- 
eastern Japan). 

Verasper otakii JokxpAN and Snyper, Proc. U. 8S. Nat. Mus., 1900, p. 378 (Tokyo 
froni Otaki’s specimen); Check-List, p. 121, 1901. 


Head, 34 in length; depth, 24; dorsal, 86; anal, 68; scales, 92, on 
blind side, 98; lower orbit, 4 in head; snout, 54; maxillary, 24; width 
of interorbital space, 6 in diameter of eye; height of longest dorsal 
rays, 23 in head; anal rays, 23; rays of right pectoral, 14; ventral, 34; 
pectoral, 11. 


Body dextral, dorsal outline a little more convex than ventral. 
Mouth wide, oblique; outline of gape strongly curved; maxillary 
reaching a vertical from posterior edge of pupil; symphyseal knob 
small. Teeth of both jaws small, growing larger anteriorly, those of 
upper jaw in two series, the inner ones small, the outer larger and 
canine-like; teeth of lower jaw in asingle series; gillrakers 6+ 17, rather 
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slender, length of longest 4 in maxillary; anterior nostril with a der- 
mal flap which extends to posterior edge of second nostril; anterior 
aaaapee of eyes opposite each other: interorbital space narrow, con- 
vex; lateral line arched above pectoral, the width of arch equal to 
length of pectoral; right side of body and head, except snout, lower 
jaw, and a small space near vent, covered with small, strongly ctenoid 
scales; left side of body with smooth scales; on both sides of body are 
small, elongate scales wedged in between the larger ones; rays of dor- 
sal, anal, and caudal fins with small scales; posterior edge of maxillary 
with a few small scales; dorsal fin beginning over anterior edge of 
pupil, each ray with a small, projecting filament; anal with a naked 
spine at its insertion, rays with filaments; dorsal and anal ending 





FG. 6.—XYSTRIAS GRIGORJEWI 


opposite each other; edge of caudal bluntly angular; upper rays of 
right pectoral longest: pectoral of blind side shorter, its length con- 
tained 24 in head, its middle rays longest. Color in alechol, brown- 
ish; head with an indistinct dark spot just below angle of preopercie; 
two similar spots on a line behind upper eye; body with 6 well- 
detined dark spots with indistinct light markings, arranged 3 above 
and 3 below lateral line; of the anterior pair, the upper is a little in 
advance of the lower one, others opposite each other; 2 indefinite 
spots above the lateral line, just posterior to angle of opercle; fins 
without spots; snout on blind side with a transverse black blotch, 
which is continued on the lower jaw. 

Of this common species we have specimens from Hakodate, Matsu 
shima, Aomori, and Tokyo. Mr. Masao Nakamura sends a photograph 
of a specimen from Uzen in Echigo. 

(Named for Professor Grigorjew.) 
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7. VERASPER Jordan and Gilbert. 


t Verasper Jorvpan and Gi.pert, Report Fur Seal Invest., III, 1899, p. 490, 
(mosert) . 
Body dextral; dorsal inserted above the front of pupil; lateral line 
strongly arched above the root of the pectoral, without recurrent dor- 
sal branch; scales tirm, extremely spinous. Mouth large; upper teeth 
in 2 series, teeth uniformly small, without canines. Gillrakers short, 
thick, and triangular, few in number; none of the fin rays notably 
produced or exserted. 
(verus, true; asper, rough, the word being suggested by Veratrum.) 


KEY TO SPECIES. 


a. Vertical fins with large, round, blended spots, not reaching to edge of fins; arch 
OE SE En I OO oon 2c oo ead eee eee rariegatus, 15 
aa. Vertical fins, with streaks following the rays from base to tips; arch of lateral 
Sith NS BINS GHG BRNO. bcos 5 cocc cures case ee eanee el eee moseri, 16 


15. VERASPER VARIEGATUS (Schlegel). 


HOSHIGAREI (STAR-FLOUNDER); ISHIAMATE (ROCK-FLOUNDER); MEDAKAKAREI (BAMBOO- 
FLOUNDER). 
Platessa variegata SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 176, pl. xc (Nagasaki). 
Pleuronectes variegatus GtNTHER, Cat. Fish., IV, 1862, p. 453 (copied); Shore 
Fishes Challenger, 1880, p. 69 (Yokohama).—Namryeg, Class. Cat., p. 110, 
1881 (Tokyo).—Orakt, Journ. Fish. Bur., 1897, p. 7, pl.vn, fig. 9.—IsHikawa, 
Prel. Cat., 1897, p. 25 (Tokyo). 
Verasper variegatus JorpAN and Syyper, Check-List, 1901, p. 120 (Yokohama); 
Proc. U. 8. Nat. Mus., 1901, p. 378 (Tokyo). 
TTabitat.—Southern Japan, north to Matsushima Bay. 
Head, 34 in length to base of caudal; depth, 2,4; eye, 6 in head; 
maxillary, 3; snout, 54; dorsal, 80; anal, 61; pores in lateral line, 95. 
Mouth oblique, the gape strongly arched; maxillary reaching to 
below posterior edge of pupil; lower jaw strongly projecting; poste- 
rior end of mandible forming a slight angle at lower outline of head; 
teeth in two series in upper jaw, in 1 on side of lower jaw and in 
2 in front; posterior margins of eyes opposite; interorbital space 
slightly convex, covered with rough scales; its width equal to diameter 
of pupil; gillrakers flat and short, 6 of them on lower limb of arch. 
Arch of lateral line rather ion and followed by a wavy portion, 
before it becomes straight posteriorly; height of curve, three-fifths 
diameter of eye; length of curve, 24 to 24 in head; scales everywhere 
very rough on eyed side, cycloid on blind side except an area along 
middle of body anteriorly, where they are rather rough by reason of 
a few small spinules on each scale, or in many instances a single 
spinule. 
Dorsal beginning above front of pupil of upper eye; pectoral 
rounded at tip, that of eyed side, 2 in head, the other 2}; als ‘als 





" 
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even on both sides, 3} in head; caudal broadly rounded, not angulated 
at tips of outer rays. 

Body uniformly dark brown; dorsal with 6 or 7, and anal 5 or 6, large 
black or dark-brown spots with blended edges, the largest covering 
3 or 4 rays; these nearly round near the base of the fins and not reach- 
ing the outer edge of the fin; usually 1 or 2 other spots irregu- 
larly placed opposite the interspaces and nearer edge of fin; caudal 
with 2 or 3 similar but smaller spots irregularly placed: blind side of 
body posterior to pectoral irregularly spotted with dark brown, the 
spots usually round, and as large, or sometimes larger than, the pupil, 
these present in all of our larger specimens and absent in the smaller 
ones up to 5 or 6 inches in length, except in one example, where they 
show faintly; tip of caudal of blind side soiled with dusky brown. 

This species may be known from Verasper mosert by having spots 
on the vertical fins rather than well-defined regular streaks extending 
to the edges of the fins and by the higher, more abrupt arch of the 
lateral line. The blind side of }. moseri is sometimes irregularly 
spotted, but never, in our specimens, so thickly or so conspicuously. 
In both species the blind side is largely rusty red jn life. 

The spots on the fins shown in Schlegel’s plate¢ of | erusper varie- 
gatus are not nearly so large as in our specimens, but they are simi- 
larly placed. 

Of this common species we have specimens from Yokohama, Tokyo, 
Onomichi, and Matsushima. Its range is almost exclusively southerly, 
while Verasper moseri is contined to northern Japan. 

(variegatus, varied.) 


16. VERASPER MOSERI Jordan and Gilbert. 


Verasper moseri JORDAN and GILBERT, Rept. Fur Seal Invest., 11, 1898, pl. uxxxv, 
(Shana Bay, Iturup Island, Kuril Group.) (Type, No. 48797. Coll. Albatross, 
Capt. J. F. Moser.) —Jorpan and Evermann, Fish North Mid. Amer., 1898, 
III, p. 2619 (Iturup).—Jorpan and Snyper, Check-List, 1901, p. 121 
(Iturup, Hakodate) ; Proc. U.S. Nat. Mus., 1901, p. 378 (Iturup, Hakodate ). 
Scumipt, Faune Mer. Och. Jap., 1903, p. 19 (Ochotsk Sea). 


Habitat.—Northern Japan, south to Aomori. 
Head, 34 in length to base of caudal; depth, 2; D. 82; A. 58; 





pectoral, 12; pores in lateral line, 84; depth of caudal peduncle 4 in 
greatest depth of body; length of caudal peduncle, measured axially, 
1} in its depth. Head much depressed, with rather wide, flat interor- 
hital space, its thickness at interorbital space equaling distance between 
pupils of upper and lower eyes. Mouth small, very oblique, the gape 
strongly arched, the broad maxillary reaching a vertical behind middle 
of pupil, 2¢ in head; mandible narrowing toward tip, with very rudi- 
mentary symphyseal knob. Teeth in upper jaw in two distinct series 


@ Fauna Japonica, pl. xe. 
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throughout, those of the outer series increasing slight ¥ in size toward 
front of jaw, but none of them canine-like; mandibular teeth in one 
row, except at symphysis, where a few teeth form a short outer series. 
Nasal openings of eyed side approximated in front of middle of interor- 
bital space, the anterior with a short tube, the posterior with a raised 
rim. Eyes small, their anterior margins opposite, the diameter of 
lower eye equaling distance from tip of snout to posterior nostril, 64 
in head. Interorbital space rather broad and flat, not ridge-like, its 
total width equaling $+ diameter or orbit. Gillrakers short, broad, 
triangular, minutely toothed on inner margin, one-third diameter 
of eye; 7 present on horizontal limb of outer arch. Lateral line 
with a short high anterior arch, the cord of which is one-fifth the 
straight portion; height of arch one-third its length; behind the arch 


lateral line descending in a gentle curve to middle of sides, the scales 
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very rough, each possessing several long, sharp spines diverging from 
median portion of posterior margin; anterior and posterior portions 
of dorsal and anal fins naked, the rays of the middle portion each with 
a series of strongly ctenoid scales; caudal densely scaled to tip; pecto- 
als and ventrals naked; head covered with strongly spinous scales, 
excepting snout, maxillary, and mandible; on blind side of head the 
snout, jaws, preopercle, subopercle, lower half of opercle, and all but 
a central strip on interopercle, scaleless; on blind side the scales are 
rough on head, ventral area, and along bases of ventral fins, largely 
smooth elsewhere. Dorsal beginning above front of pupil, the rays 
increasing in length to the forty-fifth, which is 2% in head; longest 
anal ray (the seventeenth) 24 in head. Caudal broadly rounded, 13 in 


head; pectoral short and broad, 2? in head; ventrals of nearly equal 


length, reaching origin of anal, 3} in head; no anal spine. Color in 
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spirits, centers of the scales light gray, the margins dark brown; fins 
light or dusky, the vertical fins with conspicuous black bars, parallel 
with the rays, these most evident on under side where the pigment seems 
principally to occur, and are seen through the fin more faintly on the 
colored side; lining of cheeks and gill cover of colored side dusky; 
peritoneum gray. 

Of this species, we have specimens from Mororan, Hakodate, Same, 
and Iturup Island. It is common in northern Japan, its range 
nowhere meeting that of Verasper variegatus. 

(Named for Jefferson Franklin Moser, U. S. Navy, lieutenant-com- 
mander, in charge of the U. S. Bureau of Fisheries steamer A/batross, 
und w member of the United States Fur Seal Commission for 1896.) 


8. ACANTHOPSETTA Schmidt. 


Acanthopsetta Scumipr, Faune Mer. @ch., 1903, p. 19; name only (nadeshnyi). 


This genus is allied to Verasper: Mouth lurge, teeth small, in one 
row; lateral line with a long low arch in front; scales moderate, cte- 
noid; interorbital space scaled; anal spine strong; dorsal rays about 
75; anal rays about 60; caudal fin rounded. Ochotsk Sea. 

(axavSa, spine; ¢7rrta , flounder.) 


i7, ACANTHOPSETTA NADESHNYI Schmidt. 


anthopsetta nadeshnyi Scumipt, Faune Mer. Ochotsk, Japan, 1903, p. 19, (Japan 
Sea, Vladivostook, mouth of Amur, ete.); name only; Pise. Orient., Mar. 
1904, p. 237, pl. v, fig. 1 (Vladivostok, Aneva, Askuld, Khaliz, mouth of 
Amur, Broughton Gulf, Paratondra, ete. ) 

Hahitat.—Sea of Ochotsk. 

Head, 3$ in length to caudal base; depth, 2}; eye, 4$ in head; snout 
to upper eye, 5; maxillary, 23; dorsal, 74; anal, 58; pores in lateral 
line to base of caudal, 69. 

Upper eye very slightly posterior to lower; maxillary reaching past 
anterior edge of eye, scarcely to pupil; interorbital space narrow and 
rounded, covered with smai! scales; its width less than half the diam- 
eter of pupil. 

Origin of dorsal above micdle of upper eye; longest dorsal rays 
2/5 in head; pectoral broadly rounded, its ‘ength 14 in head; caudal 
rounded, equal in length to head; lateral line with a lo./ arch in front 
contained 3 times in straight part. Uniform dusky without markings; 
dorsal and anal a little lighter than the body. 

The species is unknown to us. It is here described from the plate 
published by Schmidt. 

(Vadeshnyi, a personal name.) 
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9. CYNOPSETTA Schmidt. 
Cynopsetta Scumipt, Faune Mer. Ochotsk, Jap., 1903, p. 19, name only (dubia). 
This genus is allied to ///ppoglossoides, differing in the presence of 
vanine teeth, + in the front of the lower jaw and some above. Eyes 
dextral. The genus has never been defined, and in a later paper, 
Schmidt merges it in //ippoglossoides, from which it is apparently 
separable by its dentition and by the long low curve of the lateral line, 
which is however not properly arched. 
, ~ 
(xv@v, dog; #7TTa, flounder.) 


18. CYNOPSETTA DUBIA Schmidt. 


ABURAGARAEI (FAT-FLOUNDER). 
Cynopsetta dubia Scumipt, Faune Mer. Ochotsk, Jap., 1903, p. 19 (Japan Sea, 
Ochotsk Sea), no description. 
Hippoglossoides dubius Scumipt, Pise. Mar. Orient, 1904, p. 227, pl. vi, fig. 1 
(Mayka and Gulf of Aniva; Sea of Ochotsk). 
? Hippoglossoides sp. Orakt, Journ. Fish. Bur., 1897, p. 5 (S. W. coast of Japan) 
(D. 79 to 87; A. 58 to 64; scales 88). 

Habitat.—Ochotsk Sea, south to Northern Japan, not seen by us. 

Head, 34 in length to base of caudal; depth, 24; eye, 64 in head; 
maxillary, 24; snout to upper eye, 5; dorsal, 87; anal, 65; scales, 88. 

Eyes about opposite each other or the upper very slightly behind 
the lower; separated by a very narrow space which is scaled poste- 
riorly; mouth undulating, the mandible turned up at the tip, concave 
behind the tip, convex at the middle, and slightly concave behind the 
middle; teeth rather large and unequal; maxillary reaching to pos- 
terior edge of pupil; anterior nostril ending in a tube. 

Origin of dorsal opposite front of eye; longest dorsal rays equal to 
those of anal; 2$ times in head; pectoral short and rounded, 2} in 
head; caudal broadly rounded. 

Color everywhere uniform dusky without markings except a few 
dark, blended, very irregular spots of darker, one above middle of 
anal, and 4 or 5 above anterior part of lateral line. 

Here described from Schmidt's plate, except for the number of scales, 
which is given as 88 by him. The plate shows 75 pores in the lateral 
line and over a hundred transverse series. 

(dubius, doubtful.) 


10. HIPPOGLOSSOIDES Gottsche. 


Hippoglossoides Gorrscne, Archiv fur Naturgesch., 1835, p. 164 (‘‘ limanda’”’ = 
platessoides). 


Citharus RetnHarpt, Kong. Dansk. Vid. Selsk., 1838, p. 116 (platessoides); not 
Citharus BLEEKER, 1862. 

Drepanopsetta GiLL, Cat. Fish. East Coast N. A., 1861, p. 50 (platessoides). 

Pomatopsetta Git, Proc. Ac. Nat. Sci. Phila., 1864, p. 217 (‘‘ dentata ’’ = plates- 
soides). 
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Eyes and color on the right side (except sometimes in 7/. elassodon). 
Body oblong, moderately compressed; mouth rather large, with 1 row 
of sharp teeth on each jaw; no teeth on vomer or palatines; gillrakers 
rather long and slender; scales ctenoid; lateral line nearly straight, 
simple; dorsal fin low in front, beginning over or before the eye; 
ventrals both latter; caudal double truncate, produced behind. This 
genus, as here restricted, contains 3 closely related species, 2 of the 
North Pacific, 1 of the North Altantic. All are essentially arctic spe- 
cies inhabiting shallow waters in the regions where they are most 
abundant. 

(ixn20yAwooos, Tlippoglossus; €idos, resemblance.) 





FiG. 8.—HIPPOGLOSSOIDES ELASSODON. 


KEY TO SPECIES. 


a. D. 80: A 63: Seales 100: interorbital space narrow, naked elassodon. 19 


aa. D. 72: A. 56: Scales 91: interorbital space with two rows of scales. 
hamiltoni. 20 


19. HIPPOGLOSSOIDES ELASSODON Jordan and Gilbert. 


Hippoglossoides elassodon JorDAN and GiLBErT, Proc. U. 8. Nat. Mus., 1880, 
p. 278 (Seattle, Tacoma), Proc. U. 8. Nat. Mus., 1880, p. 454.—Beran, Proc. 
U. 8. Nat. Mus., 1883, p. 20. (Alaska).—JorpaNn and GiLsert, Rept. Fur 
Seal Invest., III, p. 1899, p. 489 ( BeringSea, Kamchatka ).—Jorpan and Ever- 
MANN, Fish North Mid. Amer., III, 1898, p. 2615, pl. cccLxxu, fig. 920 
(Seattle, Bering Sea, Kamchatka).—Scumipr, Pisce. Mar. Orient, 1904, p. 226 
(Rimnik and Terpienia, Okhotsk Sea). 

Habitat.—Bering Sea, Okhotsk Sea, south to Puget Sound. 

Head, 34; depth, 24; eye, 4 in head; D. 77 to 87; A. 59 to 67; V. 
6; scales, 45-100-40. Body, oblong-elliptical; caudal peduncle about 
as long as deep; upper profile of head continuous with the outline of 
back; depression over eye slight; mouih rather large, the gape curved, 
considerably wider on the blind side; lower jaw projecting, with a 
symphyseal knob; maxillary narrow, reaching beyond middle of 
pupil, 24 head; teeth small, close set, nearly uniform, in a single row, 
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Gillrakers slender, smooth, 14 to 16 below arch, the longest nearly one- 
half diameter of orbit, Eyes large, separated by a narrow, knife-like 
ridge, which is naked, or with a single series of scales. Scales small, 
firm, rough, those on tail roughest, those on blind side similar, mostly 
smooth anteriorly. Lateral line rising anteriorly, but without arch; 
dorsal beginning immediately in front of pupil; anal preceded by a 
spine; caudal long; pectoral of eyed side one-half length of head; ven- 
tral reaching past front of anal; pectoral and ventral of eyed side with 
prickle-like scales. Brownish, nearly uniform, sometimes spotted 
with darker; fins grayish, irregularly blotched with dusky. Body 
sometimes sinistral. Length, 18 inches. Bering Sea south to Cape 
Flattery; a rather abundant shore fish in Puget Sound, and it seems to 
be still more common northward, being, in Alaska, a food-tish of 
some importance. Abundant north and south of the Aleutian Islands 
and in Bristol Bay. Recorded by Schmidt from the Sea of Okhotsk. 

Our specimens from Kamchatka agree in all respects; D. 77 to 84; 
A. 60 or 61. Pectoral not quite one-half head. Interorbital ridge 
sharp, with 1 series of scales; gillrakers w+ 14. 

(eLacoow, to diminish; od ovs, tooth.) 


20. HIPPOGLOSSOIDES HAMILTONI Jordan and Gilbert. 


Hippoglossoides hamiltoni JoRvAN and GiLBert, Rept. Fur Seal Invest., III, 1899, 
p. 489, pl. Lxxxiv (Dalnoi Point, Kamchatka) (Coll. Albatross).—Jorpan and 
EvERMANN, Fish. North Mid. Amer., III, 1898, p. 2611 (Kamchatka).— 
Scumipt, Faune Mer. Jap. Och., 1903, p. 19 (Okhotsk Sea); Pisce. Mar. Orient, 
1904, p. 226 (Terpienia, Okhotsk Sea). 


Tlabitat.—Okhotsk Sea. 

Head, 3} in length; depth, 22; longest diameter of upper eye, 34 in 
head; snout (measured from upper eye) 5 in head; maxillary of colored 
side, 24, of blind side, 24, in head; depth of caudal peduncle equaling 
its lengtl, 34 in head; D. 72; A. 56; P. 11; pores in lateral line 91. 
Upper profile of head continuing the dorsal curve without interrup- 
tion, there being a slight depression above the eye and an increased 
convexity on the snout; mandible very heavy, projecting anteriorly, 
so that its symphyseal profile completes the curve of the snout; a very 
short prominence at symphysis directed vertically downward; gape 
strongly curved and the mouth narrowed anteriorly, so that the max- 
illary and premaxillary are almost wholly concealed along the middle 
of their length by the overarching prefrontal; teeth acute, in a single 
series in each jaw, all except the anterior teeth in each jaw short; at 
the symphysis of lower jaw the teeth are longer and directed inward, 
while in the anterior end of each premaxillary the teeth are still more 
enlarged, and the series on each side describes a strong curve with its 
convex side toward the median line; maxillary reaching vertical from 
slightly behind middle of lower eye; nostril tubes conspicuous, the 
anterior in closest proximity to the upper lip, which it entirely over- 








ry 


.X- 
lle 
sle 
at 
rd, 
ore 
its 
om 
the 





Sar 






no. 484. JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 191 








hangs; posterior nostril tube wider and slightly shorter; eyes of nearly 
equal size, and opposite, separated by a wider ridge than in //. elasso- 
don, the ridge bearing in its narrowest portion 2 well-detined rows of 
strongly spinous scales; a conspicuous series of pores joining lateral 
line with upper margin of upper eye, and another encircling the lower 
eye below and behind; a third series along mandible and preopercle; 1 
large pore above posterior nostril; gillrakers slender, unarmed, 2 
above the angle, 11 or 12 below it, the longest 2} in eye; dorsal fin 
beginning above front of pupil, the longest ray 2$ in head; anal pre- 
ceded by a strong spine, its height equaling that of dorsal; pectoral 
very long and slender, $ length of head, that of blind side shorter, 4 
length of head; ventrals reaching to base of fourth or fifth anal ray, 
caudal long, evenly rounded behind, the middle rays not longer than 
those adjacent, their length equaling distance from tip of snout to 
preopercular margin; scales on colored side strongly ctenoid except in 
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a strip along middle of sides anteriorly; elsewhere each scale provided 
with 2 to + long spines; on blind side they are smooth except on nape 
and caudal peduncle; cheeks, opercles, and interorbital space covered 
with larger, rougher scales than those on sides; mandible and snout 
naked; a single series surrounding each eye anteriorly, and 1 on max- 
illary or colored side; blind side of head with maxillary naked; cheeks 
covered with minute smooth thin scales, the opercles with a few scat- 
tered spinous scales, the preopercle naked. Color nearly uniform 
brownish, without distinctive markings on body or fins. 

The type is 17 em. long, from off Dalnoi Point, Kamchatka; depth, 
16 fathoms. It is also recorded from the sea of Okhotsk. 

(Named for Gerald Edwin H. Barrett-Hamilton, of Dublin, member 
of the British Commission of Fur Seal Investigation, 1896 and 1897, 
who made valuable collections of Kamchatkan fishes.) 

Proc. N. M. vol. xxxi—06——13 
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11. CLEISTHENES Jordan and Starks. 


Cleisthenes JonvaN and Starks, Bull. U. 8. Fish Com., XXII, 1902 (1904), p. 622 
(pinetorum). 

This genus is closely allied to /Zippoglossoides, differing in having 
cycloid scales everywhere in the young, and an increased number of 
gillrakers. - The adult has a single row of ctenoid scales along anterior 
base of dorsal and anal, a few on snout on ridge behind interorbital 
space, and on opercle. The dorsal begins at the orbital rim slightly 
on the blind side. Eyes and color on right side. Teeth in a single 
row. 

( Cleisthenes, the effeminate, an Athenian noted by Aristophanes.) 


21. CLEISTHENES PINETORUM Jordan and Starks. 


Cleisthenes pinctorum JorDAN and Srarks, Bull. U. 8. Fish Com., XXII, 1902 
(1904), p. 622, plate (Kinkwazan Island, Bay of Matsushima). 

Habitat.—Matsushima, in deep water. 

Head, 3.66 in length; depth, 2.6; D. 76; A. 56; scales, 80; upper 
eye, 4.6 in head; snout from upper eye, 4.6; pectoral of eyed side, 2; 
of blind side, 2.5; ventral, 3; caudal, 1.4. 

Dorsal outline of anterior part of body and head an even concave 
curve to near tip of snout, broken only by protruding upper eye. 
Upper eye cutting into profile, and ranging nearly vertically upward, 
about two-fifths of it being visible from the blind side. Tip of snout 
blunt and rounded; mouth rather strongly curved; maxillary reaching 
scarcely to middle of lower eye, not covered along middle of its length 
by the prefrontal; teeth small, acute, in a single series in each jaw, 
scarcely enlarged anteriorly; nostrils moderate, the anterior in a short 
tube which does not reach to edge of preorbital; preorbital with a 
blunt spine on anterior edge; eyes about equal in size, separated by : 
flat interspace, covered with cycloid scales; gillrakers slender, equal to 
half the eye in length, 8 to 10 above and 24 to 27 below the angle. 

Dorsal fin beginning slightly on blind side at edge of orbit opposite 
posterior margin of pupil; anal preceded by a strong spine; ventrals not 
reaching to anal (reaching to base of second anal ray in young); caudal 
evenly rounded behind; scales everywhere cycloid and with concentric 
rings in specimens 4 or 5 inches long. 

A specimen 10 inches long has cycloid scales except a single row of 
ctenoid scales along base of dorsal and anal anteriorly, a few in front 
and behind the interorbital space, and some on opercles. The type 
(8.5 inches long) has only an occasional ctenoid scale along base of dorsal 
and anal, and the ctenoid scales on head are very sparse. A specimen 
7 inches long has only a few ctenoid scales remaining on head behind 
interorbital space. 
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Color everywhere dark brown, dorsal and anal a little lighter at base 
of rays; membrane of caudal darker than the rays making longitudi- 
nal streaks; dorsal, anal, and caudal of blind side dark toward tips of 
rays. 

Numerous specimens were dredged off Kinkwazan Island, Matsu- 
shima Bay, at stations 3769 and 3770. The type is 22 cm. in length, 


Fic. 10.—CLEISTHENES PINETORUM. 





Cat. No. 51403, U.S.N.M.; cotypes are No. 8391, Stanford Univer- 
sity. 

(pinetorum, of the pines; in reference to Matsushima Bay: matsu, 
pine; shima, island.) 

12. PROTOPSETTA Schmidt. 
Protopsetta Scumipt, Pise. Mar. Orient, 1904, p. 230 (herzensteini). 

This genus is allied to /Tippoglossoides, differing in the insertion of 

the upper eye, which is placed on the upper outline of the head, as in 
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Atheresthes and Reinhardtius. The dorsal begins over the posterior 

part of the eye, and the teeth are rather small and close together. 
The fin rays are in relatively small numbers (D. 74, A. 54), and the 

vertebre also (11+ 29), characters which separate this genus from 

Reinhardtius. The caudal fin is truncate and not lunate. Okhotsk Sea. 
(zperos, first; #77TAa, flounder.) 


22. PROTOPSETTA HERZENSTEINI (Schmidt). 


Hippoglossoides herzensteini Scumipt, Pisce. Mar. Orient, 1904, p. 229 (Broughton 
Bay, Gensan, Korea, Bay of Paris at Vladivostok, Mauka, North Coast of 
GSaghalin, Lake Khalizan). 

Habitat.—Japan Sea and Okhotsk Sea, south to Korea. 

Dorsal, 70 to 75; anal, 53 to 56; pectoral, 11; ventral, 6; scales, 82 
tc 84; vertebra, 11+ 29—=40. 

Upper eye with its range vertical and a little posterior to lower eye. 
Teeth very small, sharp, and recurved; in two rows on lower jaw. 
Head covered with scales covered by skin and armed above with sharp 
bony papille; interorbital space rough and almost equal in width to 
short diameter of lower eye; front nostrils ending in short tubes; 
gillrakers, 7+ 16, the longest equal to the vertical diameter of lower 
eye; body of eyed side covered with ctenoid scales. Some of the scales, 
especially anteriorly, have in addition to the marginal spinules rough 
bony papille on their surface; lateral line nearly straight and 
unbranched; height of caudal peduncle equal to its length; no anal 
spine; vertebrae, 11+ 29. 

Origin of dorsal somewhat on blind side.and opposite beginning of 
the posterior fourth of upper eye; first ray equal in length to half the 
diameter of upper eye, the longest rays equal to combined length of 
snout and eye; rays of dorsal and anal covered with small rough plates; 
caudal truncate; covered almost to tip with small scales. 

Color, uniform brown without markings; the fins all dark. 

This species is here described from the account given by Doctor 
Schmidt. We have specimens from Port Arthur. 

(Named for the late Dr. Solomon Herzenstein, of the Imperial 
Academy of Sciences, St. Petersburg.) 

138. HIPPOGLOSSUS Cuvier. 

Hippoglossus Cuvier, Régne Animal, Ist ed., Il, 1817, p. 221 (hippoglossus). 

Eyes and color on the right side. Form oblong, not strongly com- 
pressed. Mouth wide, oblique; teeth in the upper jaw in 2 series, 
those below in 1; anterior teeth in upper jaw, and lateral teeth in 
lower, strong; no teeth on vomer or palatines; lower pharyngeal teeth 
in 2 rows. Dorsal fin beginning above the eye, its middle rays ele- 


vated, the posterior rays of dorsal and anal bifid; caudal fin lunate; 
ventral fins both lateral. Scales very small, cycloid; lateral line with 
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a strong curve in front. Gillrakers few, short, compressed, wide 
set. Vertebre, 16+34. Largest of the flounders. This genus con- 
tains the well-known halibut; abundant on both coasts of the North 
Atlantic and of the North Pacific. 

(Aippoglossus, the ancient name of the halibut from ?7zos, horse; 
yi@ooa, tongue.) 


23. HIPPOGLOSSUS STENOLEPIS Schmidt. 


Hippoglossus stenolepis Scumipt, Faune Mer. Och. Jap., 1903, p. 19 (Okhotsk Sea, 
name only); Pisce. Mar. Orient, 1904, p. 224 (Gulf of Aneva). 

Habitat.—Okhotsk Sea, probably south to Hokkaido. 

Head, 4.5 in length; depth, 3.3; eye, 8.2 in head, 2 in snout; man- 
dible, 2.8 in head; least depth of caudal peduncle, 4.6 in depth of 
body; dorsal, 95; anal, 74; pectoral, 17; caudal, 16; branchiostegals, 6. 

General shape of body as in //ippoeglossus hippoglossus, the head 
more blunt and convex; eyes equal in size, on right side, and sepa- 
rated by a space 14 times the length of the upper eye; teeth large, in 
two rows on upper jaw, in a single row on sides of lower jaw and in 
double row in front; scales everywhere cycloid and covered by skin; 
at the posterior end of some of them a rough bony plate, which is 
easily detached; no supplementary scales. 

Origin of dorsal opposite front of pupil, its greatest height one-third 
of depth of body; length of pectoral equal to postorbital part of head; 
caudal somewhat concave; ventral reaching beyond front of anal. 

Color, olive brown with bright spots corresponding to the bony 
plates. 

This species differs from J/. Aéppoglossus in the construction of its 
scales and in having a smaller number of fin rays and gillrakers. 
Length of specimen described, 1047 millimeters. (Schmidt.) 

It is known to us solely from Schmidt's account. It seems to replace 
the common halibut in the Sea of Okhotsk. 

(orevds, narrow; Aéezis, scale). 


14. REINHARDTIUS Gill. 

Reinhardtius Giiu, Cat. Fishes, East Coast N. A., 1861, p. 50 (hippoglosscides; no 
description). 

Platysomatichthys BLEEKER, Comptes Rendus, Ac. Sci. Amsterdam, XIII, 1862, 
p. 426 ( pinguis=hippoglossoides ). 

Reinhardtius Grit, Proc. Ac. Nat. Sci. Phila., 1864, p. 218 (hippoglossoides). 

Eyes and color on right side. Body more or less elongate, com- 
pressed; head long and large; mouth large; maxillary reaching beyond 
eye; jaws with strong, unequal teeth, the upper with 2 series in front, 
these converging behind; lower jaw with a single series of strong, 
distant teeth; ne teeth on vomer or palatines. Gillrakers few, short, 
stout,and rough. Fins rather low; caudal fin lunate. Lower pharyn- 
geal teeth in one row. Scales small, cycloid; lateral line without 
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anterior curve. Fin ‘ays and ve srtebree numerous, as in . the halibut. 
Two species known, arctic fishes, in some degree intermediate between 
the true halibut and Atheresthes. 

(Named for Prof. Johann Reinhardt, of the University of Copen- 
hagen, an able investigator of the tishes of Greenland). 


24. REINHARDTIUS MATSUUR£Z Jordan and Snyder. 


Hippoglossus grenlandicus IsHikawa and Marsv’iira, Prel. Cat., 1897, p. 25 
(Sagami Bay). (Not of AurHors. ) 

Reinhardtius matsuure Jordan and Snyper, Journ. Coll. Sci. Imp. Univ., XY, 
1901, p. 309, pl. xvi, figs. 7, 8 (Sagami Bay). 

Habitat.—Sagami Bay, probably in deep water. 

Head, 44 in length; depth, 34; dorsal, 96; anal, 69; scales, 117. 

Body dextral; interorbital width 3 in maxillary; a little less than 
longitudinal diameter of lower eye; cleft of mouth same on both sides; 
lateral line single, not sharply curved anywhere, running obliquely 
downward to a point a little above middle of body and_ posterior to 
base of pectoral a distance equal to 2 times length of maxillary, then 
straight backward to end of caudal fin, similar on blind side; dorsal 
fin inserted just behind eye; anal inserted below 26th dorsal ray; dor- 
sal and anal extending an equal distance posteriorly; length of caudal 
peduncle 24 times in head; minute scales on interradial membrane of 
both dorsal and anal; length of pectoral equal to maxillary. 

Color plain brown. 

A stuffed specimen about 14 feet long, No. 456, Imperial Museum, 
Tokyo. Locality Misaki. This species is allied to Reinhardtius hip- 
poglossoides, the Greenland Halibut, differing in the larger scales and 
in other characters. No second specimen is known. 

(Named for Mr. K. Matsuura, curator of fishes in the Imperial 
University Museum at Tokyo.) 


15. ATHERBESTHES Jordan and Gilbert. 


Atheresthes JorpAN and GiLBert, Proce. U. 8. Nat. Mus., 1880, p. 51 (stomias). 


Eyes and color on the right side. Body very long and slender, 
closely compressed, tapering into a long and slender caudal peduncle; 
head elongate, narrow; mouth extremely large, oblique; the long and 
narrow maxillary extending beyond the eye; each jaw with 2 irregu- 
lar series of sharp, unequal, arrow-shaped teeth, some of them long 
and wide set, and others short and close set, sharp; the long teeth 
freely depressible. Gill rakers numerous, long, slender, and stiff, 
strongly dentate within. Scales rather large, thin and readily decidu- 
ous, slightly ciliated, those on the blind side similar, smooth; lateral 
line without arch. Fins low and fragile; dorsal beginning over the 
eye, its anterior rays low, the posterior rays somewhat forked; no 
anal spine; pectorals and ventrals small, both of the latter lateral; 
caudal lunate. 
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A genus of subarctic flounders, doubtless degenerate, rather than 
primitive in its traits. 

(aAnp, the beard or spike of an ear of corn; ¢oSi@, to eat; from 
the arrow-shaped teeth. ) 


ATHERESTHES EVERMANNI. 


11. 


FIG, 





ral 25. ATHERESTHES EVERMANNI Jordan and Starks. 
he 
no 
al; 


Atheresthes evermanni JorpaNn and Srarks, Bull. U. S. Fish Commission, XXII, 
1902 (1904), p. 630, pl. v, fig. 1 (Matsushima Bay). 


Habitat.—Matsushima Bay, in deep water. 
Head, 3.3 in length; depth, 3; D. 114; A. 94; scales, 109; upper 
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eye, 4.75 in head; snout from upper eye, 4; maxillary, 1.9; pectoral 
of eyed side, 2.1; of blind side, 3.25; upper lobe of caudal, 1.75. 

Profile of snout on same curve with that behind eye; very slightly 
depressed above eye; eyes scarcely reaching to upper profile, the 
lower one the more anterior; interorbital appearing rather flat and 
moderately broad, the bone, however, narrow and convex, its width 
less than half diameter of pupil; nostrils close together, the posterior 
of eyed side in a broad, short tube, anterior in a narrower, longer tube; 
anterior nostril of blind side with a long flap nearly a third as long as 
upper eye, broadening toward its tip and becoming conspicuously 
opaque white; snout with many pores scattered among the irregularly 
placed scales; moath reaching to or very slightly past the vertical 
from posterior margin of lower eye; teeth long and slender and with 
lance-shaped points, in a single row on lower jaw, their length unequal; 
a double row of smaller teeth on side of upper jaw, the outer row the 
smaller; they grow larger anteriorly, become curved inward, fang- 
like and some of them depressible; gill rakers rather slender, the 
longest a trifle less than half length of eye, their number 3+10; scales 
very finely ctenoid, the spinules short, fine, and numerous, only seen 
upon careful examination with a lens; many scales have only a few 
irregular spinules; others are entirely without them, appearing as if 
they had been rubbed off; head and body everywhere with numerous, 
small, cycloid supplementary scales crowded in; scales of blind side all 
eycloid; snout, mandible, maxillary, and interorbital with numerous 
small cycloid scales, those on latter extending out on eyeball to edge 
of iris; all fins rather closely covered with fine scales; lateral line 
slightly bending upward from opposite tip of pectoral. Pectoral of 
eyed side longer and more pointed than that of blind side; first ray of 
dorsal inserted above anterior margin of pupil; ventral short, scarcely 
reaching to front of anal. Caudal shallowly concave on posterior 
outline. 

Color uniformly dark brown, without markings. 

This species differs from Atheresthes stomias, of the Alaskan fauna, 
in having only a single row of teeth on lower jaw, and the upper eye 
not reaching the upper profile. The scales are more strongly ctenoid 
and the anterior nostril bears a long flap. 

The type and sole specimen is 270 em. in length; it is from station 
3772 in Matsushima Bay, and is numbered 51490, U.S.N.M. 

(Named for Dr. Barton Warren Evermann.) 


16. ALAZOPS Jordan and Starks. 


Alzxops JorpAN and Srarks, Bull. U. 8. Fish Com., XXII, 1902 (1904), p. 623 
(plinthus). 


This genus is allied to Pewcilopsetta. Body covered with large cte- 
noid scales which are somewhat caducous; eyes and color on the right 
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side; lateral line simple, with a broad flat-topped arch in front; mouth 
moderate; teeth small in- bands; gillrakers short and sharp. 


(a, not; Aaids, left; wp, eye.) 
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26. ALZZOPS PLINTHUS Jordan and Starks. 


Alzops plinthus Jorpan and Starks, Bull. U.S. Fish Com., XXII, 1902 (1904), 
p. 623, pl. v, fig. 2 (Suruga Bay, Owari Bay). 


Habitat.—Southeast coast of Japan, in deep water. 
Head, 4 in length; depth, 2.4; D. 61; A. 53; scales, 65 (pores); 
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upper eye, 3 in head; snout from upper eye, 4.16; maxillary, 3.16; 
pectoral of eyed side, 2.25; ventral median; caudal rays, 1. 

Anterior body outline strongly arched above; orbital rim of upper 
eye protruding beyond rest of profile; snout a little produced, blunt; 
anterior nostril in rather broad, short tube, which does not reach to 
edge of preorbital; maxillary curved, reaching to below or very 
slightly past anterior rim of pupil of lower eye; teeth small, in a very 
narrow band on eyed side, growing wider anteriorly, somewhat 
smaller on premaxillary. On blind side the teeth on both jaws are in 
moderately wide bands. Eyes equal in size, the lower slightly more 
anterior, separated by a narrow naked ridge; vertical limb of pre- 
maxillary short; gillrakers short and rather sharp, the longest one- 
half to one-third diameter of pupil, 5+10 in number; caudal peduncle 
very wide and flat, its length one-third of its width; scales large, 
rather finely but very evidently ctenoid on eyed side, cycloid on 
blind side; head on eyed side, anterior to posterior rim of pupil above, 
and posterior end of mandible below, without scales; lateral line 
turning abruptly upward at a sharp angle two-thirds the head’s length 
behind head, and forming a conspicuous flat-topped arch, as high as 
half length of head; dorsal beginning slightly on blind side, a little 
behind middle of eve, length of first ray contained 1.1 in upper eye, 
longest rays near posterior end of fin, the longest 2.25 in head; pec- 
torals equal in size; caudal broad and pointed behind; no lateral 
angles, the sides broadly rounded from tips of the long median rays 
to lateral edges of fin base. 

Color pinkish slaty-brown, usually mottled with black; 2 inconspicu- 
ous semiocellated spots, one near dorsal and one near anal base a head’s 
length anterior to base of caudal; less conspicuous dark irregular spots 
along side above anal and below dorsal, one below arch of lateral 
line; a black spot on outer rays of caudal; all fins except ventral and 
pectoral of blind side irregularly spotted and mottled with black. The 
membrane has drawn away from the scales in our specimen leaving 
them light at base. 

The type is 155 mm. in entire length, taken at station 3708 in Suruga 
Bay. It is numbered 51406, U. S. N. M. 

Others were taken in Suruga Bay and in Owari Bay. 

(ziivéos, tile, from the color.) 


17. PLEURONICHTHYS Girard. 


Pleuronichthys Girarp, Proc. Ac. Nat. Sci. Phila., 1854, p. 139 (canosus). 
Heteroprosopon BLEEKER, Comptes Rendus Acad. Amsterdam, XIII, 1862, p. 8 


(cornulus ). 
Parophrys Ginrusr, Cat. Fishes, IV, 1862, p. 454; not of Grrarp. 


Eyes and color on the right side. Body deep; head short, with very 
short, blunt snout; mouth small, with several series of slender, acute 
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teeth, which are most developed on the blind side, and are often want- 
ing in one or both jaws on the colored side; no teeth on vomer or 
palatines; lips thick, with several lengthwise folds within which is 
a series of short fringes. Lower pharyngeals narrow, each witha 
double row of very small teeth. Gillrakers wide set, very short and 
weak. Lateral line nearly straight, with a dorsal branch in our species. 
Scales small, cycloid, nonimbricate, embedded. Dorsal fin anteriorly 
twisted from the dorsal ridge toward the blind side; anal fin preceded 
by a spine; caudal fin convex behind. Intestinal canal elongate. Her- 
bivorous species, feeding chiefly on alge. Pacific Ocean. 

The species of Pleuronichthys spawn in the spring and live in com- 
paratively deep water. The protruding eyes are both turned to the 
right side very early in specimens 4 inch long. 

(whevpor, side; ix@us, fish.) 


27. PLEURONICHTHYS CORNUTUS (Schlegel). 
BIKIKAREI (FROG-FLOUNDER); MOCHIGAREI (RICE-CAKE-FLOUNDER); 
MITIGAREI (BOARD-FLOUNDER); OMIGAREI (FLOUNDER OF OMI). 

Platissa cornuta Scuuecet, Fauna Japonica, Poiss., 1846, p. 179, pl. xe, fig. 1 
( Nagasaki).—Bureker, Verh. Bat. Gen., XX VI, Japan, p. 121. 

Heteroprosopon cornutus BLEEKER, Compt. Rend. Ac. Sei. Amst., 1862, Pleuron., 
p. 8 (Nagasaki). 

Parophrys cornuta Ginter, Cat. Fish, IV, 1862, p. 455 (copied); Shore 
Fishes, Challenger, 1880, p. 70 (Kobe).—Namrye, Class. Cat., 1881, p. 110 
(Tokyo).—Isuikawa and Marsv’itra, Prel. Cat., 1897, p. 24 (Yeshigo).— 
Orak1, Journ. Bur. Fish, 1897, p. 7, pl. vim, p. 90 (Japan). 

Pleuronichthys cornutus StEtNDACHNER, Reise Aurora, 1896, p. 217 (Kobe).— 


JoRDAN and EverMANN, Fish. North Mid. Amer., IIT, 1898, p. 2637 (Japan).— 
JoRDAN and Snyper, Proc. U. S. Nat. Mus., XXIII, 1901, p. 769 (Yoko- 
hama); p. 900 (Hakodate, Tokyo).—Jorpan and Srarks, Bull. U. S. Fish 
Comm., XXII, 1902 (1904), p. 923 (Suruga Bay). 

Habitat.—Entire coast of Japan, north to Hakodate. 

Head, from 4 to 4% in length without caudal; depth, 1% to 1. 
Upper eye, 34 to 4 in head; snout to upper eye, 5; maxillary, 44. 
Dorsal, 70 to 76; anal, 52 to 54. Scales, 80. 

Mouth very small; the maxillary reaching to below anterior margin 
of pupil. Teeth in villiform bands, mostly on the blind side of mouth. 
Eyes large; opposite each other; separated by a sharp, naked ridge. 
A strong sharp spine, directed backward, on interorbital ridge oppo- 
site posterior margin of eyes; another, directed outward, and curved 
slightly backward, on anterior part of ridge, a little behind front of 
eyes; a short-pointed tubercle of bone directed forward at tip of 
snout; and a similar one directed outward in front of each eye. Gill- 
rakers scarcely developed; 4 or 5 small tubercles on lower part of arch. 

Scales small and embedded; not imbricated anteriorly. Origin of 
dorsal on blind side at a point a little above the level of front of pre- 
maxillary, and opposite middle of upper eye. Longest dorsal rays 
equal to those of anal and contained 14 in head. Pectorals bluntly 
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pointed; that of eyed side 1% to 1} in head; that of blind side two- 
thirds as long as its mate and contained 24 in head. Ventral of blind 
side placed more anteriorly and farther from the ventral ridge of body 
than its mate. Caudal rounded. 

Color rather light gray, everywhere spotted with irregular, or more 
or less round spots of dark brown. These are sometimes very small 
and scattered, sometimes lighter in the center, or arranged in irregular 
rings, or sometimes large and narrowly separated. The edges of the 
vertical fins are dusky or dark brown on the blind side. A few speci- 
mens were colored and spotted on both sides and in these cases the 
front of the dorsal is usually not on the blind side, but is on a free lobe 
which overhangs the head; the upper eye is more on the dorsal outline 
of the head than in normal examples; the ventrals are usually more 
symmetrical; and the pectorals are both of the same length, these 
characters possibly indicating that the fish may swim on either side. 

We have numerous specimens from Kobe, Aomori, Hiroshima, 
Nagasaki, Hakodate, Onomichi, Wakanoura, Tsuruga, Tokyo, and 
Misaki. This species is one of the commonest of the small flounders 
of Japan. 


(cornutus, horned.) 
18. LEPIDOPSETTA Gill. 
Lepidopsetta Giu., Proc. Ac. Nat. Sci. Phila., 1864, p. 195 (umbrosus). 


Body robust; mouth small. Teeth stout, conical, little compressed, 





Fic. 13,—LEPIDOPSETTA BILINEATA. 


bluntish, in one series, rather irregularly placed. Lateral line with a 
distinct arch in front and accessory dorsal branch; scales imbricated, 
rough ctenoid, smooth in the very young. A single species, abundant 
on the Pacific coasts. It is close to Limanda, from which the acces- 
sory branch of the lateral line alone separates it. 

(Aezis, scale; #r7Ta, flounder.) 
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28. LEPIDOPSETTA BILINEATA (Ayres). 


\ Platessa bilineata Ayres, Proc. Ac. Nat. Sci. Cal., 1855, p. 40 (San Francisco). 

Platichthys umbrosus Girarp, Proc. Ac. Nat. Sci. Phila., 1856, p. 136 (Puget 
Sound). 

Pleuronectes perarcuatus Corr, Proc. Ac. Nat. Sci. Phila., 1873, p. 30 (Unalaska). 

Pleuronectes umbrosus Gixtuer, Cat., IV, 1862, p. 454. 

Pleuronectes bilineatus Giéinruer, Cat., IV, 1862, p. 444.—JorpaNn and GILBert, 
Synopsis, p. 833, 1883. 

Lepidopsetia bilineata Giii, Proc. Ac. Nat. Sci. Phila., 1864, p. 195.—LockineTon, 
Proc. U. 8. Nat. Mus., 1879, p. 103; Rep. Com. Fisheries, California, 1878-79, 
p. 46.—JorpDaAN and GiLBert, Proc. U. S. Nat. Mus., 1880, p. 453; Proc. U.8. 
Nat. Mus., 1881, p. 68.—Bran, Proc. U. S. Nat. Mus., 1881, p. 241; Cat. Coll. 
Fish. U. S. Nat. Mus., 1883, p. 19; Proc. U. 8S. Nat. Mus., 1883, p. 353.—Jor- 
DAN, Nat. Hist. Aquat. Anim., 1884, p. 184, pl. .—Jorpan and Goss, Review 
Flounders and Soles, 1889, p. 286.—JorpAN and EverMann, Bull. Fish North. 
Mid. Amer., III, 1898, p. 2643, pl. cccLxxv1, fig. 928 (Alaska, ete.).—Scumipr, 
Poiss. Mar. Orient, 1904, p. 232 (Bay of Shogun, Shendagen, Japan, Mauka, 
Gensan, Atka). 





Habitat.—Bering Sea, south to Monterey and to Korea. 

Head, 3}; depth, 24. D. 80; A. 60; teeth, sw, Scales 85. Ver- 
tebree 114+29=40. Body, broadly ovate, thickish; mouth moderate, 
turned toward the left side; teeth stout, conical little compressed, 
bluntish, in one series, rather irregularly placed. Lower pharyngeals 
broad, with two rows of blunt teeth. Gillrakers few, very short, thick 
and weak, without teeth. Snout projecting; eyes large, separated by 
a prominent ridge, which, like the cheeks and upper portion of oper- 
cle, is covered with rough stellate scales; lower eye advanced; opercle, 
subopercle, and interopercle of left side scaly; preopercle naked. 
Scales rather small, mostly ctenoid, not closely imbricated, those on 
the blind side smooth; scales on cheeks and other parts of head very 
rough; scales of body smoother and less closely imbricated anteriorly, 
the degree of roughness variable, northern specimens (var. wmbrosus) 
being roughest. Lateral line moderately arched anteriorly, with an 
accessory dorsal branch, which is less than one-half length of head; 
height of arch less than one-third its length. Dorsal beginning over 
eye, its anterior rays low; caudal convex; anal preceded by a spine; a 
concealed spine behind ventrals; rays of dorsal and anal all simple; 
dorsal and anal somewhat scaly; caudal three-fifths length of head; 
pectoral one-half head. Lower pharyngeals broad, each with two rows 
of blunt teeth. Yellowish brown, with numerous round, pale blotches. 
Pacific coast of America and Northern Asia, Bering Strait to Mon- 
terey and to Sakhalin. This species is one of the commonest of the 


Caneel wets ae GF 


. flounders of the Pacific coast, its abundance apparently increasing 
: toward the northward. In Bering Sea it far outnumbers all other 


flounders. Schmidt records it from the Sea of Ochotsk and the Sea 
of Japan. 
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19. LIMANDA Gottsche. 


Limanda Gorrscue, Archiv fiir Naturgsch., 1835, p. 100 (limanda). 
Myzopsetta Git, Proce. Ac. Nat. Sci. Phila., 1864, p. 217 (ferruginea). 
Limandella JorpDAN and Starks, new subgenus (yokohanz). 

Teeth uniserial; lateral line with a distinct arch in front, and with- 
out accessory dorsal branch; scales more or less imbricated, rough 
ctenoid in the typical species but cycloid in one of the Japanese species; 
vertebree about 40. This genus is closely allied to Pseudopleuronectes, 
from which it differs only in the presence of an arch on the anterior 
part of the lateral line. 

Color of eyed side brownish; the blind side usually washed with 
rusty red or with yellow in life. 

The genus may be divided into two groups in accordance with the 
dentition. In Lémanda proper, the teeth are bluntish conical not close 
set, in an irregular row, which extends on the blind side of each jaw. 
In certain Japanese species (L/mandella) the teeth are broad, truncate, 
evenly set, restricted mainly to the blind side of each jaw. 

KEY TO SPECIES. 
a. LimanpaA.—Teeth conical, in an irregular row extending on eyed side of jaws. 

b. Dorsal rays about 66; anal rays about 50. 

c. Seales about 80, those of blind side rough; snout not projecting... aspera, 29 

cc. Seales about 90, those of blind side smooth; snout produced. .proboscidea, 30 

bb. Dorsal rays about 60; anal about 45; scales about 70; a rough area behind eye; 

ERNON OTE DION obo 5 ven pawiwect oc ssaee aoe eee eee iridorum, 31 

aa. LIMANDELLA.—Teeth broad, truncate, close-set, confined chiefly to the blind side 
of each jaw. 


a: Dikent tara, Ge; ath, ABs HORNER, F0 wid sods os ooo dae oense nescence schrencki, 32 
dd. Dorsal rays, 65 to 75; anal rays, 50 to 55; scales, 75 to 80. 
e. Head with the snout slender and produced -..-..........-- angustirostris, 33 
ee. Head with the snout not notably produced.-..-...-.. sie owcmeae’ yokohamex, 34 


29. LIMANDA ASPERA (Pallas). 


Pleuronectes asper Paiuas, Zoogr. Rosso-Asiat., III, 1811, p. 425 (east coast of 
Siberia).—Giinruer, Cat., IV, 1862, p. 454. Srernpacuner, Pleuronectiden, 
JoRDAN and GILBERT, Synopsis, 1883, 





ete., aus Decastris Bay, 1870-1875. 
p. 835, 

Limanda aspera Bean, Proc. U. 8. Nat. Mus., 1881, p. 242, Cat. Coll. Fish, U. 8. 
Nat. Mus., 1883, p. 20; Proc. U. S. Nat. Mus., 1883, p. 354; Hist. Aquat. Anim., 
1884, p. 184, pl. xLvim1.—JorpAN and Goss, Review Flounders and Soles, 1889, 
p. 288.—JorpAN and Evermany, Fish, North and Middle Amer., ITI, 1898, p. 
2645, pl. cccLxxvu, fig. 930 (Alaska to Saghalin).—Jorpan and GILBErt, 
Rept. Fur Seal Exp., III, p.491 (Robben Reef, Petropaulski, etc. ).—Scamuipr, 
Pisce. Mar. Orient, 1904, p. 233 (Mauka, Usta, Gulf of Aniva, Papou). 


Habitat.—Bering Sea and Okhotsk Sea. 

Head, 34; depth, 2. D. 69; A. 53; scales, about 80. Form of 
Lepidopsetta bilineata. ‘Teeth small almost conical, on both sides of 
the mouth; interorbital space narrow, scaly; opercle and preopercle 





a 
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naked below; gillrakers very feeble; pharyngeals not very broad, 
their teeth bluntish, not paved; scales small, wide apart, partly 
embedded, each one with 1 to 4 spinules, which are almost erect; 
anterior scales with 3 to 4 of these spinules; posterior mostly with 1; 
scales of blind side smoother; only middle rays of dorsal and anal 
scaly; no accessory lateral line; anal spine present; twentieth anal ray 
and thirty-seventh dorsal ray longest; caudal, double truncate. Brown, 
nearly plain, the blind side with tinges of lemon yellow. Bering Sea, 
generally common, south to Vancouver Island and to the Okhotsk Sea. 
We have specimens from Petropaulski and Robben Reef, Bristol Bay, 
and Herendeen Bay. 
(asper, rough.) 


30. LIMANDA PROBOSCIDEA Gilbert. 


Limanda proboscidea GitBeRT, Rept. U. 8. Fish Com. for 1893 (1896) p. 460, pl. 
xxx (Bristol Bay, Herendeen Bay ).—JorpAn and GILBert, Rept. Fur Seal 
Expl., III, 1898, p. 491 (Bristol Bay, Herendeen Bay ).—Jorpan and Ever-- 
MANN, Fish North and Mid. Amer., III, 1898, p. 2645 (Bristol Bay, Heren- 
deen Bay ).—Scumipt, Faune Mer Och. Jap., 1903, p. 19 (Okhotsk Sea) Pise. 
Mar Orient, 1904, p. 236 (Mauka, Ustil R., Lutogi, Moloro R. Okhotsk Sea). 

Habitat.—Bering Sea, Okhotsk Sea. 

Depth, 2} to 24 in length; head, large, 3 to 3} in length in a speci- 
men 7 inches long. D. 63 to 67; A. 47 to 49; scales, 86 to 95. 
Resembling L. ferruginea, but having fewer rays in dorsal and anal, 
larger scales and longer snout. Profile sharply angulated above front 
of upper eye, the snout convexly protruding; form varying from very 
slender to broadly elliptical, the 2 outlines equally curved; caudal 
peduncle short, widening backward, its least depth twice its length; 
mouth oblique, maxillary reaching beyond front of lower eye, 4 in 
head; teeth narrow, little compressed, in a single series on both sides 
of the jaw, extending farther back on the blind side; eyes on right 
side; lower eye well in advance of upper, the diameter of upper eye 
54 to 6 in head, 14 in snout; vertical from front of upper eye, falling 
midway between front of orbit and front of pupil of lower eye; inter- 
orbital space a very narrow, sharp ridge, naked in females, with a 
single series of ctenoid scales in males; gillrakers short, about equal 
to diameter of pupil, 13 or 14 in number, 9 or 10 on lower limb; scales 
loosely imbricated, ctenoid in males on colored side, smooth in females; 
blind side of both sexes smooth; head scaled on eyed side in males; the 
opercle, subopercle, interopercle, and preopercle mostly naked in 
females; head on blind side naked; rays of vertical fins with a single 
series of ctenoid scales; dorsal fin beginning slightly behind front of 
upper eye, the first 3 rays usually higher and with membranes more 
deeply incised than in those which follow; highest portions of both 
dorsal and anal fins behind the middle of the body; these fins about 
equal, their longest rays equal to the snout and eye; caudal two-thirds 
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head; pectorals short, one-third in head; ventrals reaching beyond front 
of anal, 34 in head; the usual small antrorse spine in front of anal fin. 
Color light grayish or brownish, thickly covered with small whitish 
spots; entire left side with margins of dorsal, caudal, and anal fins 
bright lemon yellow (as in Limanda ferruginea); vertical fins grayish, 
with an occasional dark-brown ray. Specimens described 74 inches 
long. Bering Sea, Bristol Bay, Herendeen Bay. 
(proboscideus, having a long snout or proboscis. ) 
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Fig. 14.—LIMANDA IRIDORUM. 


31. LIMANDA IRIDORUM Jordan and Starks, new species. 


Habitat.—Seas of Hokkaido. 

Head, 3 to 3} in length to base of caudal; depth, 1§ to 24. Eye, 64 
in head; maxillary, 4+ to 44; snout, 44 to 5. Dorsal, 57 to 63; anal, 
44 to 46. Pores of lateral line, 66 to 72. 

Upper outline of head very concave; the snout produced and turned 
upward; the backward extending processes from the premaxillaries 
forming a prominent projection on the upper edge of the snout. A 
vertical line drawn upward from the posterior edge of the lower eye 
cuts through the beginning of the posterior fourth of the upper eye. 
Interorbital space a very high, sharp, naked ridge; smooth between 
eyes, but becoming rough directly behind them and passing into a 
rather broad rugose area running above opercles to beginning of 
lateral line. A similar rough area following ridge of preopercle. A 
rough ridge, rather high anteriorly, running from snout to beginning 
of lateral line on blind side of head. Mouth rather large and oblique; 
the maxillary reaching to edge of lower orbital cavity. Mandible 
oblique and rather straight; its posterior end forming a prominent 
angle on ventral outline; its tip projecting beyond snout. Teeth 
rather sharp and irregular, in an uneven row on both sides of jaws, 
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but extending farther around on blind side. Gillrakers pointed, the 
longest equal to half the diameter of lower eye; 11 developed on lower 
limb of arch. 

Scales everywhere cycloid, embedded anteriorly and not imbricate, 
posteriorly they are slightly imbricate and not embedded. Height of 
lateral line curve equal to long diameter of upper eye; length of curve 
equal to half the length of head. 

Pectoral rather pointed, reaching past curve of lateral line; its 
length equal to half length of head. Originof dorsal slightly on blind 
side, opposite front of upper eye. Ventral of blind side a little ante- 
rior to that of eyed side. Caudal slightly rounded and angulated at 
tips of outer rays. 

Slate color, finely speckled, and spotted all over by small, brown, 
irregular marks; these especially conspicuous on the fins. 

This species somewhat resembles L. proboscidea, but may be at ouce 
known by its larger cycloid scales. 

It is represented by six specimens from Mororan, Aomori, and 
Hakodate. 

The type is from Mororan, and is 25 cm. in length. It is numbered 
55644, U.S.N.M. 

A cotype is No. 9824, Stanford University. 

(‘ridorum of the iris; from Mororan, which means Iris-huts). 


32. LIMANDA SCHRENCKI Schmidt. 


Limanda schrencki Scamipt, Faune Mer. Okhotsk, Japan, 1903, p. 19 (Japan Sea, 
Okhotsk Sea), (name only); Pisce. Mar. Orient, 1904, p. 235 (Aneva, Mauka, 
Saghalin). 

Habitat.—Japan Sea. 

Head, 4 to 44 in length; depth 2 to 24. Eye 5,4 to 6,5 in head. 
Dorsal 61 to 63; anal 47 to 49; scales 75 to 78. 

Eyes about equal in size; the lower are slightly the more anterior; 
interorbital space less than half the length of uppereye. Nostrils end- 
ing in tubes, the anterior are the longer. Lips thick and fleshy; upper 
jaw with 12 to 15 teeth on blind side, none on colored side, except in one 
specimen, which has 2; lower jaw with 15 to 17 on blind side; 2 to 4 
on colored side. Two rows of blunt, flat teeth on lower pharyngeals; 
12 to 15 in each row. Lateral line rough, with a bony outgrowth. 
Whole head covered with ctenoid scales, except between eyes and on 
cheek; nape with large scales. 

Color of fins and body dark brown, with yellow spots and 6 to 9 
black spots in life; often a black spot at tip of blind side of caudal. 
Japan Sea (Schmidt). Not seen by us. 

This species is nearest to L. yokohamex, but has fewer fin rays; the 
eyes are smaller than in other species. 

(a personal name.) 


Proc. N. M. vol. xxxi—06——14 
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33. LIMANDA ANGUSTIROSTRIS Kitahara, new species. 


Habitat.—Shores of Hokkaido. 

Head, 24 to 4} in length to base of caudal; depth, 24. Upper eye, 
5 to 54 in head; snout, 54 to 5$; maxillary, 44 to 44. Dorsal, 68 to 
74: anal, 52 to 55. Pores in lateral line, 74 to 78. 

Head rather slender, the snout produced, forming a conspicuously 
concavity in outline above upper eye. Upper eye a little posterior to 
lower. Interorbital space, a high, sharp, naked ridge. Maxillary 
reaching to anterior edge of lower eye, a little past front of orbital 
cavity. Twenty-two to 24 teeth on blind side of lower jaw, 5 or 6 on 
the other side; 19 to 22 on blind side of upper jaw, none on the other. 
Gillrakers short, flat, and pointed, 6 on lower limb of arch. 

Dorsal beginning above middle of upper eye or sometimes a little 
in front of middle. Pectoral pointed; its length 14 to 14 in head; its 





Fic. 15.—LIMANDA ANGUSTIROSTRIS. 


tip reaching to, or a little past, angle of lateral line. Caudal very 
slightly convex, angulated at tips of outer rays. 

Scales large, embedded, and not imbricated; 13 to 15 scales between 
middle of lateral line curve and back; 21 to 24 between angle of lat- 
eral line andanal. In ZL. yohohame there are from 22 to 25 scales in 
the same place on back, and from 30 to 36 on lower part of sides. 
Scales everywhere cycloid except on posterior half of eyed side of 
body. Height of curve of lateral line equal to length of upper orbital 
cavity; length of curve contained 14 to 14 in head. 

Color uniform slaty brown, without definite markings. The unpaired 
fins lighter; no color on blind side. 

This species differs from Limanda yokohame in having the snout 
more pointed, the head more slender, the teeth smaller, the interorbital 
space sharper, higher and naked, the scales farther apart, more em- 
bedded, and fewer of them counting transversely. The ridge running 
from upper eye to lateral line is more rugose. 
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We have eight specimens taken at Aomori. The type is 28 em. in 
length and is numbered 55645, U.S.N.M. Cotypes are No. 9825, 
Stanford University. 

Mr. T. Kitahara of the Imperial Fisheries Bureau, sends us a man- 
uscript description of this species, from a specimen from Aomori. 
We adopt the specific name chosen by him in place of the one we had 
devised. 

(angustus, narrow; rostrum, snout.) 


34. LIMANDA YOKOHAM4 (Giinther). 


AKAGAREI (RED-FLOUNDER); AMATE OR YAMATE (FLOUNDER). 


Pleuronectes yokohamw Ginxruer, Shore Fishes Challenger, 1880, p. 69 (Inland 
Sea of Japan, Yokohama).—Orak1, Journ. Bur. Fish., 1897, p. 6, pl. v1, 
fig. 4. 

Limanda yokohamx JorpaNn and Sxyper, Proc. U. 8. Nat. Mus., XXIII, p. 379, 
1900 (Tokyo, Hakodate); Check List, 1901, p. 121 (Yokohama). 

Pleuronectes japonicus HERzENsTEIN, Bull. Ac. Sci. Petersb., 1894, p. 130 (Hako- 
date, Vladivostok). (Not Pleuronectes japonicus Houttuyn. ) 

Limanda japonica Scumipt, Faune Mer. Jap. Och., 1903, p. 19 (Japan Sea); Pisce. 
Mar. Orient, 1904, p. 234 (Mayka, Hakodate, Vladivostok). 

Limanda herzensteini Jordan and Sxyper, Proc. U. 8. Nat. Mus., X XIII, p. 746, 
1901, after Herzenstein.—JorpanandSrarks, Bull. U.S. Fish. Comm., XXII, 
1904, p. 623 (Matsushima Bay, scales 84 (88 pores); Tsuruga, Matsushima, 
Hakodate, Aomori, scales 80 to 85). 

Habitat.—A\l shores of Japan, north to Vladivostok, south to 
Obama. 

Head, 4} to 43 in length to base of caudal; depth, 2} to 24. Upper 
eye, 54 in head; snout, 6; maxillary, 4. Dorsal, 65 to 70; anal, 50 to 
53. Pores in lateral line, 77 to 80. 

Head rather small, a depression above upper eye at beginning of 
dorsal. Snout short, slightly produced but not so much as in Z. 
angustirostris. Upper eye a little posterior to lower. Interorbital 
space not very high, slightly convex and covered with small ctenoid 
scales, its width equal to one-third of long diameter of upper eye. 
Maxillary reaching a little past front of lower eye. Fifteen or 16 
teeth on left side of lower jaw, 4 or 5 on right side; 14 on left side of 
upper jaw, none on right side. 

Dorsal beginning over anterior third of upper eye. Pectoral of 
right side from 14 to 13 in head, that of left side from 2 to 2} in head. 
Caudal convex, slightly angulated at tips of outer rays. Scales of 
blind side cycloid, those of eyed side usually strongly ctenoid, some- 
times cycloid on anterior part of back and cheek. 

Color of eyed side uniform dark brown, or indistinctly blotched with 
lighter brown. Caudal usually colorless on blind side, but sometimes 
irregularly placed, and more or less conspicuous even on the blind 
side. In some these spots are very distinct, in others wholly obsolete. 
Blind side in life washed with rusty red. 
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This is one of the most abundant of Japanese shore flounders, being 
everywhere common. 

We have numerous specimens from Mororan, Hakodate, Aomort, 
Tsuruga, Onomichi, Yokohama, Tokyo, and Kobe. We have also a 
photograph of a specimen from Uzen in Echigo. Mr. Kitahars 
records it, in letter, from Obama in Kiusiu. The species is unusually 
variable. 

(From Yokohama; yoko, flat; hama, beach.) 


20. VERAZQUA Jordan and Starks. 
Veraequa JORDAN and Srarks, Bull. U. 8. Fish Comm., XX, 1904, p. 628 (achne). 


Allied to Microstomus and to. Limanda, 

Body rather elongate, covered with very fine cycloid scales; lateral 
line with a small arch in front, without accessory dorsal branch; 
mouth small and with about 7 large blunt teeth in a single row on 
blind side; eyes close together, separated by a high’ naked ridge which 
is continued backward; gillrakers very small, not numerous; no anal 
spine; caudal rounded; eyes and color on right side. 


35- VERAZQUA ACHNE Jordan and Starks. 


Verequa achne JonDAN and Starks, Bull. U. 8. Fish Comm., X XII, 1904, p. 625, 
pl. vir, fig. 1 (Matsushima Bay). 

ITabitat.— Matsushima Bay in deep water. 

Head, 4.33 in length; depth, 2.87; D. 85; A. 69; scales, 135; upper 
eye, 3.16 in head; snout from upper eye, 4; pectoral, 2; ventral, 4; 
highest dorsal rays, 2; caudal, 1.1. 

Form rather slender, the outlines forming low even curves; anterior 
upper outline of head unbroken and continuous with body curve; 
mouth very small, the maxillary reaching a little past front of lower 
eye but scarcely to edge of pupil: 7 large and very blunt teeth, set in 
a single row on blind side only; eyes narrowly separated by a high 
naked ridge, the lower the more anterior; interorbital ridge continued 
backward and upward along lower margin of upper eye, forming a 
high, conspicuous, smooth ridge; a slight angle on lower edge where 
it turns upward, but no tubercles developed; nostrils close together, 
in short broad tubes, anterior reaching to edge of preorbital; gill slit 
stopping at upper edge of pectoral; gillrakers very small—8 on lower 
limb of arch. Scales very fine, everywhere cycloid; very small non- 
imbricated scales present on dorsal and anal nearly to tips of rays 
except on the brown streak behind each ray; caudal thickly covered 
with similar scales; scales on pectoral rays only; on base of ventral only 
on both rays and membrane; small imbedded scales on snout; lateral line 
perfectly straight and horizontal to tip of pectoral, where it turns up 
and forms a low but conspicuous arch, the cord of its curve 3 times its 
height. Dorsal beginning slightly on blind side above middle of eye; 
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low anteriorly, gradually growing higher to beginning of its last third 
or fourth, where it reaches its greatest height; pectorals rounded, that 
of eyed side, in our specimen, very slightly longer than that of blind 


FIG. 16.—VERZQUA ACHNE. 





side; ventral short and rather broad, the second ray longest, making 
the fin pointed; caudal broadly rounded. 

Color slaty brown, mottled with darker brown blended into the 
ground color; a brown streak behind and partly on each dorsal and 
anal ray; caudal uniform dark brown; pectoral with dark brown 
membrane, 
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A single specimen, the type, dredged at station 3772, Matsushima 
Bay, in 79 fathoms. It is 18 em. in length, and is numbered 51447 
U.S.N.M. 

(ayvn, a whiff of foam.) 





21. DEXISTES Jordan and Starks. 
Dexistes JORDAN and Starks, Bull. U.S. Fish Com., X XII, 1904, p. 624 (rikuzenius). 


This genus differs from /’seudopleuronectes in having large scales, 
and the large eyes narrowly separated by a high, sharp, naked inter- 
orbital ridge. Eyeball scaly above. Eyes and color on the right side. 

Body fragile. 

(6e&10s, right handed.) 


36. DEXISTES RIKUZENIUS Jordan and Starks. 


Dexistes rikuzenius JORDAN and Starks, Bull. U. 8. Fish Com., X XII, 1904, p. 
624, pl. vi, fig. 1 (Matsushima Bay, Suruga Bay). 

Habitat.—Shores of eastern Japan in deep waters. 

Head, 3.83 in length; depth, 2.75; D. 73; A. 59; scales 64 (pores); 
upper eye, 3.1 in head; snout from upper eye, 4.83; maxillary of eyed 
side, 3.83; of blind side, 3; pectoral of eyed side, 2; of blind side, 3; 
ventral, 3.1; highest dorsal rays, 2.5; median caudal rays, 1.5. 

Body moderately narrow; anterior dorsal curve slightly broken by 
the raised orbital rim; snout blunt, lower jaw projecting, and with a 
knob developed at symphysis below tip; eyes large, upper slightly the 
larger and placed farther back; narrowly separated by a high sharp, 
naked ridge; mouth much larger on blind side; maxillary of eyed side 
reaching to opposite anterior edge of pupil; teeth blunt and not very 
even or closely set, in one moderately straight row except on blind 
side of lower jaw, where three or four are irregularly placed inside 
the row; gillrakers short and triangular, 7 on lower limb of arch, 1 
developed and 2 rudimentary.ones on upper limb; scales large and 
ctenoid on eyed side, cycloid on blind side; spinules on scales very 
slender, sharp, and numerous; a few scales on anterior part of inter- 
orbital where it widens on snout; upper eye witha patch of ctenoid scales, 
“ach with two or three spinules; a row of small scales running out on 
each fin ray; lateral line without an arch, a branch of it curves down 
behind eyes and around lower edge of lower eye; dorsal beginning 
above middle of eye; pectoral of eyed side longer and more pointed 
than that of blind side; ventrals equal in length, the last rays the 
longest; median caudal rays produced, upper edge obliquely truncate, 
lower slightly concave. 

Color brown, with a few irregular inconspicuous dark brown spots, 
one on lateral line at beginning of its posterior two-fifths, one near 
base of caudal, one below middle of lateral line, one near top of pec- 
toral; small ones show little color except a few brown spots, the one on 
lateral line the most conspicuous. 
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The type from which this description is taken is 22 cm. in length, 
and was taken at station 3774, in Matsushima Bay, in 84 fathoms. 
Two small cotypes were taken at station 3717, off Ose Point, Suruga 
Bay, in 65 to 125 fathoms. 
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; The type is Cat. No. 51423, U.S.N.M. A cotype is No. 8388, Stan- 
5 ford University. 
. (Name from the province of Rikuzen, in which Matsushima Bay is 


located. 
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22. ARAIAS Jordan and Starks. 


Araias Jorpan and Starks, Bull. U.S. Fish Com., X XII, 1904, p. 624 (ariommus). 
This genus is also a degenerate ally of Pseudopleuronectes. It is 
very close to Devistes, the only tangible character of importance being 
the naked eyeball. The eyeballs are scaly above in Dewistes. The 
body is still more fragile than in Dewistes, and the scales are thinner. 
(apaids, thin.) 


37- ARAIAS ARIOMMUS Jordan and Starks. 


Araias ariommus JoRDAN and Starks, Bull. U. 8. Fish Com., X XII, 1904, p. 624, 
pl. v1, fig. 2 (Matsushima Bay). 

Habitat.—Matsushima Bay in deep water. 

Head, 3.8 in length; depth, 2.6; D. 71 to 74; A. 57 to 60; scale, 60; 
upper eye, 2.8 in head; snout from upper eye, 4.33; maxillary, 3.75; 
pectoral of eyed side, 1.87; of blind side, 2.75; caudal, 1.16. 

Rim of upper orbit very slightly protruding above rest of upper pro- 
file; eyes separated by a narrow sharp ridge; anterior rim of lower eye 
scarcely or very slightly anterior to that of upper, posterior rim ante- 
rior to that of upper (to a greater degree in the type than in cotype); 
mouth very small, considerably larger on blind side, the maxillary 
reaching to just below anterior edge of orbit; teeth blunt, set in a 
single, very irregular row, those of lower jaw projecting around on 
eyed side farther than those of premaxillary; gillrakers short and tri- 
angular, 3+7 on first arch; dorsal beginning above middle of upper 
eye; pectoral of eyed side a little longer and not so bluntly rounded 
as that of blind side; caudal doubly truncate, median rays the longer; 
lateral line not arched, gradually curved up anteriorly; scales cycloid, 
with occasionally a ctenoid scale with long irregular spinules (as the 
spinules are easily broken, leaving no trace, it appears probable that 
the scales may have all been ctenoid); a few small scales running out 
on fin rays. 

Color light pinkish brown, without definite markings; dorsal, anal, 
and caudal with very faint wavy cross marks. 

Two specimens taken in Matsushima Bay, at stations 3770 and 3773. 
The type is the larger, and is 13 cm. in length. It is Cat. No. 51417, 
U.S.N.M. The other from station 3773 is No. 8386, Stanford Uni- 
versity. 

(apt, large; Opa, eye.) 


23. PLEURONECTES (Artedi) Linneeus. 


Pleuronectes Artep1, Genera, ete., in part, 1738, p. 16. 

Pleuronectes Linn xus, Syst. Nat., 10th ed., 1758, p. 268 (platessa); included all 
known Pleuronectidx. 

Platessa Cuvier, Régne Animal, Ist ed., II, 1817, p. 220 (platessa). 

Pleuronectes Swatnson, Nat. Hist. Class’n Anim., II, 1839, p. 302 (platessa). 

Pleuronectes BLEEKER, Comptes Rendus Acad. Amsterd., XIII, 1862 ( platessa); and 

of most recent authors. 






i 
4 
a 















d 


no. 14%. JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 215 


like, compressed, forming a continuous cutting edge. Lateral line 
straightish, without arch or accessory dorsal branch. Scales imper- 


Body oblong, with firm flesh. Mouth small, teeth uniserial, incisor- 


ARAIAS ARILOMMUS. 


FIG. 18. 
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fectly imbricated, chiefly cycloid in both sexes; lower pharyngeals 

small and narrow, separate, each with one or two rows of small bluntish 

teeth. No stellate scales along bases of dorsal and anal. A row of 

bony tubercles behind eye. Species mostly European, valued as food, . 
typified by the common Plaice, Plewronectes platessa. 

(whevpor, side; vyKtys, swimmer.) 
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38. PLEURONECTES QUADRITUBERCULATUS Pallas. 


Pleuronectes quadrituberculatus Pauuas, Zoogr. Rosso-Asiat., III, 1811, p. 423 
(sea between Kamchatka and Alaska).—Beran, Proc. U.S. Nat. Mus., 1881, 
p. 241.—Jorpan and GILBert, Synopsis, 1883, p. 836; FurSeal Expl., III, 1898, 
p. 491 (Robben I, Avatcha Bay).—Jorpan and EverMany, Fish North Mid. 
Amer., III, 1898, p. 2648 (Bering Sea; Robben I, ete. ).—Scuipt, Pisc. Mar. 
Orient, 1904, p. 239 (Gulf of Aneiva, Gulf of Sakhalin, Popora). 

Parophrys quadrituberculatus GéNTHER, Cat., LV., 1862, p. 456. 

Platessa quadrituberculata JorpAN and Goss, Review Flounders and Soles, 1889, 
p. 292. 

Pleuronectes pallasii StreiNDACHNER, Ichth. Beitr., VIII, 1879, p. 45 (Kamchatka). 
Habitat.—Bering Sea, Japan Sea, south to Southern Sakhalin. 
Head, 3%; depth, 2. D. 68; A. 50; scales, 78. Mouth very small, 
with small, incisor-like teeth, rounded at tip. Eyes separated by a 
narrow ridge; about 5 small, prominent, conical, obtuse, bony tubercles 
in a row above the opercle, continuous with the direction of the lat- 
eral line, which is straight, without accessory dorsal branch; tubercle 
above opercle largest. Scales small, cycloid in all specimens exam- 
ined. Anal spine present. Grayish, mottled with paler and with 
round black spots; fins very dark. Bering Sea on both coasts, south 
to Kodiak and Okhotsk Sea. Our specimens from Avatcha Bay, 
Bristol Bay, Herendeen Bay, Chernofsky Harbor, Grantley Harbor, 
Chignik Bay, and Robben Island. The above description from a small 
specimen (Cat. No. 28025, U.S.N.M.) collected by Mr. W. J. Fisher at 
Kodiak. The species proves to be a true Pleuronectes, having the 
lower pharyngeals narrow, separate, with 2 rows of bluntish teeth. 
(quadrituberculatus, having four tubercles.) 


24. LIOPSETTA Gill. 

Liopsetta Gitu, Proc. Ac. Nat. Sci. Phila., 1864, p. 217 (glaber); females. 
Euchalarodus Gi, Proc. Ac. Nat. Sci. Phila., 1864, p. 222 (putnami); males. 
Teeth chiefly uniserial, incisor-like; scales imperfectly imbricated, 
rough ctenoid in the male, more or less cycloid in the female (fin rays 
scaly in the male, naked in the female); lower pharyngeals very large, 
more or less united in the adult, their surface somewhat concave, with 
teeth in 5 or 6 rows, large, blunt, close set; lateral line without arch 
or dorsal branch. This genus comprises several species of small floun- 
ders of the Arctic seas. The genus is distinguished by the large, half- 
united pharyngeals, as also by the peculiar squamation, the scales in 
the males being very rough, in the females smooth. This difference 
has given rise to the nominal genus Huchalarodus, based on the males, 
while Léopsetta was based on the smoother females, which were erro- 

neously supposed to be scaleless. 
(Aeios, smooth; ##rTa, flounder.) 
KEY TO SPECIES. 


a. Dorsal rays 59 to 62; anal 45 to 46; scales 80, dark brown. the fins barred .obscura. 39 
aa. Dorsal rays 58; anal rays 38; scales 70; brown, the fins barred. . .pinnifasciata. 40 
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39. LIOPSETTA OBSCURA (Herzenstein). 


\ Pleuronectes obscurus HeErzenstetn, Mélanges Biologiques, 1890, p. 127 (Che- 
mulpo, Vladivostok). 

Liopsetta obscura JorpAN and GrLBert, Rep. Fur Seal Invest., III, 1898, p. 492 

(Iturup).—Jorpan and Evermann, Fish North Mid. Amer., ILI, p. 2657 

(Iturup).—Jorpan and Snyper, Proc. U.S. Nat. Mus., X XIII, 1900, p. 379 


({turup).—Scumipr, Pisce. Mar. Orient., 1904, p. 244 (Vladivostok, Mayka, 
Chemulpo). 

Habitat.—Okhotsk Sea, south to Kuril Islands. 

| Dorsal rays, 59 to 62; anal, 45 to 46; tubes, 79. Head, 3,°,; depth, 


24; scales in males everywhere strongly ctenoid, smooth in females; 
interorbital space covered with very fine scales, not naked; curve of 
| the lateral line marked, its cord contained 5 times in the straight por- 

tion; the pectoral of colored side 1} head, the caudal 1}, the ventral 


, $+ head, and the highest dorsal ray 13. Lower pharyngeals short 
and broad, the two closely appressed but united in our specimens, 
| 27 and 29 cm. long. The teeth are large and very blunt, like cobble 
stones, and are arranged in 1 row along the outer edge, a row of 
larger teeth along the inner edge, and a short row along the pos- 
terior edge of the triangle. Color on eyed side uniform dark brown 
. on body and fins, the extreme tips of the fin rays white; on blind side 
i yellowish white, with a few irregular scattered dark spots; dorsal and 
t anal yellowish at base, becoming more or less mottled with dusky on 
distal half, the fins marked with broad dark bars parallel with the 
, rays, about 7 on the anal fin, 10 or 11 on the dorsal; caudal light on 
basal half more or less blotched with darker, becoming black poste- 
riorly. The young from 9 to 15 cm. long have the scales perfectly 
smooth, but in other respects they agree perfectly with the adult 
males, except in their more varied coloration; head and body brown- 
ish, profusely spotted in coarser or finer pattern with light gray; also 
, with a few scattered black spots edged with gray; markings on the 
. fins as described for adults. Sea of Okhotsk. Our specimens from 
: Shana Bay, Iturup Island, one of the Kurils, originally described from 
h Vladivostok. 
h (obseurus, dark.) 
= 40. LIOPSETTA PINNIFASCIATA (Kner). 
: Pleuronectes pinnifasciatus Kner, in Steindachner, Ueber einige Pleuronectiden, 
etc., aus Decastris Bay, 1870, p. 422, pl. 1, fig. 1 (Decastris Bay, mouth of 
” Amur River).—Jorpawn and Goss, Review Flounders and Soles, 1889, p. 290— 
S35 JoRDAN and EverMann, Fish North Mid. Amer., III, 1898, p. 2649. 
O- Liopsetta pinnifasciata Scumipt, Fauna Mer. Okhot. Japan, 1903, p. 19: (Okhotsk 


Sea); Mar. Orient, 1904, p. 245 (mouth of Amur, Lintog, Busse Bay, ete. ). 
Habitat.—Japan Sea, from Amur River to Kamchatka. 
Head, 3} in body; depth, 24. D. 58; A. 38; scales, 70; eye, 5% in 
head; the highest anal ray, 2; pectoral, 2; caudal, 44 in body. Body 
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subelliptical, the snout rather pointed and not forming an angle above 
eye; mouth rather small, maxillary reaching scarcely to the middle of 
the lower eye; interorbital space rather broad, one-half width of eye; 
a rather prominent rugose ridge above opercle, with a smaller similar 
ridge behind it; both sides of jaws with teeth, those on blind side 
stronger; origin of dorsal over middle of upper eye. Color brown, 
with vague dusky spots; 6 or 7 blackish vertical bars on dorsal and 
anal; similar lengthwise blotches on caudal. Okhotsk Sea, east to 
Kamchatka (Steindachner.) Not seen by us. 

Schmidt refers the species to Léopsetta, to which it probably belongs. 
(pinna, tin; fasciatus, banded). 


25. PLATICHTEIYS Girard. 
Platichthys Girarp, Proc. Ac. Nat. Sci. Phila., 1854, p. 136 (rugosus=stellatus). 


Body very robust, broad, not greatly compressed. Mouth small; 
teeth chiefly uniserial, incisor-like. Scales all in both sexes and on 
both sides of body reduced to coarse scattered stellate tubercles, which 
are not imbricated; similar tubercles between bases of dorsal and anal 
rays; lateral line without scales, with no anterior arch or accessory 
lateral line; lower pharyngeals broad, each with 3 rows of blunt coarse 
teeth. A single species, the largest of the small-mouthed flounders, 
and distinguished from related forms chiefly by the development of 
coarse stellate tubercles instead of scales. 

(zAartus, flat; iXGvs, fish.) 


41. PLATICHTHYS STELLATUS (Pallas). 
TAKANOHAGAREI (HAWK’S CREST FLOUNDER); NUMAGAREI (SWAMP FLOUNDER). 


Pleuronectes stellatus Pauuas, Zoographia Rosso-Asiatica, III, 1811, p. 416 (Kam- 
chatka, Aleutian, and Kuril Islands).—Gixruer, Cat., LV, 1862, p. 443.— 
STEINDACHNER, Pleur. von Decastris Bay, 1870, p. 1.—JorDAN and GILBERT, 
Proc. U. 8. Nat. Mus., III, 1880, p. 453; IV, 1881, p. 68.—Bgan, Proc. U.S. 
Nat. Mus., IV, 1881, p. 420.—Jorpan and Givpert, Synopsis, 1883, p. 835.— 
Bean, Proc. U. 8. Nat. Mus., VI, 1883, p. 353; Cat. Coll. Fish., U. 8S. Nat. 
Mus., 1883, p. 20.—Jorpan, Nat. Hist. Aquat. Anim., 1884, p. 184, pl. xtv1.— 
Orak1, Journ. Bureau Fish, 1897, p. 7, pl. v1, fig. 6 (Northern Japan).— 
IsHikawa and Matsu’tra, Prel. Cat., p. 25 (Hokkaido). 

Platessa stellata De Kay, N. Y. Fauna, Fishes, 1842, p. 301.—Storer, Synopsis, 
1846, p. 478. 

Platichthys stellatus Locxtneton, Rep. Com. Fish. Cal., 1878-79, p. 43; Proce. 

.» U.S. Nat. Mus., 1879, p. 91.—Jorpan and Goss, Review Flounders and 
Soles, 1889, p. 296.—JorkpAN and Evermann, Fish. North: Mid. Am., 1898, 
III, p. 2652 (Robben I., Saghalin, Alaska, California, etc.).—JorDAN and 
GILBERT, Fur Seal Explr., III, 1898, p. 492 (Alaska, etc.).—Jorpan and 
Snyper, Proc. U. 8. Nat. Mus., X XIII, 1900, p. 379 (Robben I).—Scumipr, 
Faune Pise. Mar. Orient, 1904, p. 240 (Japan Sea; Ochotsk Sea; Vladivostok; 
Mayka; Makhodka; Arakul; Shumanshin; Amur River; Petropaulsky; 
Hakodate; Saghalin). : 

Platichthys rugosus Girarp, Proce. Ac. Nat. Sei. Phila., 1854, pp. 139, 155 (San 
Francisco; Presidio; Petaluma).—Grrarp, U.S. Pac. R. R. Sury., X, Fishes, 
1858, p. 148. 
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Habitat.—North Pacitic on both coasts, south to Tokyo and to San 
Luis Obispo. 

Head, 3%; depth, 2. D. 58: A. 42. Vertebre, 34. Body, broad 
and short, the snout forming a slight angle with the profile; lower jaw 
projecting; interocular space rather broad, with very rather rough 
scales; large rough scales at base of dorsal and anal rays and on sides 
of head; similar but smaller scales scattered over the body; lateral line 
smooth; fins without scales; a cluster of bony prominences above 
opercle. Teeth incisor-like, truncate, rather broad, 3". Lower 
pharyngeals broad, with coarse paved teeth. Dark brown or nearly 
black, with lighter markings; fins reddish brown; dorsal and anal with 
4or 5 vertical black bands; caudal with 3 or 4 black longitudinal 





Fig. 19.—PLATICHTHYS STELLATUS. 


bands. Pacific coast of America, from Point Concepcion to the Arctic 
Ocean and south to northern Japan. This is one of the largest of the 
American flounders, reaching a weight of 15 to 20 pounds. Of the 
small-mouthed flounders it is much the largest species known. It is 
an abundant species, constituting half the total catch of flounders on 
the Pacitic coast of America, and it is equally abundant in Bering Sea. 
It lives in shallow water and sometimes ascends the larger rivers. It 
is one of the most widely distributed of all the flounders, its range 
extending from San Luis Obispo, California, to the mouth of the 
Anderson and Colville rivers on the Arctic coast, and to Port Clarence, 
thence across to Japan, whence we have specimens from Mororau, 
Hakodate, Aomori, Same, Matsushima, and Tokyo. We have also 
specimens from Petropaulski, Bering, Medni, and Robben islands. 
Also seen from Bristol Bay and Saghalon. It is a coarse fish, not 
valued as food, either in Japan or America. 
(stellatus, starred.) 
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26. KAREIUS Jordan and Snyder. 


Kareius JorpaAn and Snyper, Proc. U. 8S. Nat. Mus., XXIII, 1900, p. 379 
(scutifer=bicoloratus). 

This genus is allied to P/euronectes and Liopsetta, differing in the 
sealeless body, the adult having two or three irregular bony or warty 
areas on the eyed side. ‘Teeth even, in one row. 

(Aarei, flounder in Japanese.) 


42. KAREIUS BICOLORATUS (Basilewsky). 


ISHIGAREI (ROCK FLOUNDER); MAKOGAREI (MAKO FLOUNDER); YANAGIMUSHIGAREI 
(WILLOW WORM FLOUNDER). 


Platessa bicoloratus BastLtewsky, Nom. Mem. Soc. Moscow, X, 1855, p. 260 
(Shantung). 

Pleuronectes bicoloratus Herzenstein, Bull. Ac. Sci. Petersb., 1890, p. 133. 

Kareius bicoloratus Jorvax and Sxyper, Proc. U. 8. Nat. Mus., 1901, p. 769 
(Yokohama).—Scumipt, Pise. Mar. Orient, 1904, p. 243 (Gensan, Hako- 
date, Manchuria). 

Pleuronectes scutifer SvEtNDACHNER, Sitzber. Akad. Wiss. Wien, X XI, p. 628, pl. 11 
(Chifu).—Orak1, Journ. Bur. Fish, 1897, VII, pl. v1, fig. 5 (Japan). 

Karcius sculifer Jonpan and Sniper, Proc. U. 8. Nat. Mus., XXIII, 1901, p. 379 
(Tokyo); Check List, 1901, p. 122 (Hakodate, Yokohama). 

Habitat.-—Coasts of Japan, south to Tokyo, also in northern China. 

Head, 34 inches in length to base of caudal; depth, 23. Eye, 54 in 
head; maxillary, 4; snout, 5; dorsal, 69; anal, 50. 

Body moderately slender, the upper anterior outline concave oppo- 
site front of eye, and the snout somewhat produced, but without an 
abrupt sharp notch. Upper eye slightly more posterior than lower. 
Interorbital space flat, rather narrow, and not elevated; its entire 
width two-thirds of diameter of pupil, bone only one-third. Mouth 
arched; maxillary reaching to below anterior edge of pupil of lower 
eye. Teeth compressed and set in a single, even, row on both sides of 
jaws; the row on eyed side not so long as that on blind side. Gull 
rakers short and pointed; 4 or 5 on lower limb of arch. Origin of 
dorsal above anterior edge of upper eye or slightly posterior to edge. 
Pectoral of eyed side usually somewhat pointed at ends of upper rays; 
its length contained 14 in head. Pectoral of blind side rounded, its 
length 24 in head. Ventrals reaching to front of anal, that of blind 
side slightly the more anterior. Caudal truncate or very slightly 
convex. 

A row of contiguous, rough plates between lateral line and outline 
of back, following the contour of the latter and running back to a 
little past middle of entire length. A shorter row of smaller plates, 
which are not in a contiguous row, but irregularly separated, is on 
lower part of side; its length considerably shorter than that of head. 
A row of narrow plates follows lateral line immediately above and 
below; the rows not at all continuous, but separated (sometimes 
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widely) at irregular intervals, and when separated the interval is tilled 
by a dermal channel. One or two plates on base of pectoral and often 
one or two a short distance below and behind base. A few plates on 
each edge of caudal peduncle. Plates irregularly scattered over oper- 
cle and preopercle, an area just behind eyes, and sometimes on inter- 
orbital space, covered by thin skin, and apparently the roughened 
bones of the cranium. The skin otherwise smooth and naked. 

Specimens up to 9 cm. in length are entirely smooth. In specimens 
from 10 to 12 cm. long the ridge running back from the interorbital 
space is becoming rough. Specimens from 14 to 16 em. long have the 
row of rough plates on the back well developed, but not so conspicu- 
ous as in the adult; the row on lower part of sides and the rows 
along lateral line appearing. In one specimen 22 cm. long the ventral 
and lateral series have not developed. Apparently the last plates to 
appear are those on base of pectoral and on preopercle, though occa- 
sionally they are slightly developed in specimens 15 cm. long. All of 
the plates become more elevated and rougher with age. 

Color uniform, brown or drab, often irregularly flecked with dark 
spots on the fins and body. These more conspicuous, and probably 
always present in the young. Usually a row of round white spots, set 
at rather wide intervals, follows the dorsal and ventral outlines of the 
body at a short distance from the base of the fins, and often other 
light spots are scattered irregularly over the body. 

Specimens from Tokyo, Otaru, Aomori, Hakodate, Same, Matsu- 
shima, and Mororan, and the largest 27 cm. in length. The species is 
generally common in northern Japan and in northern China. 

(his, two; coloratus, colored.) 


27. CLIDODERMA Bleeker. 


Clidoderma BiEEKerR, Comptes Rendus, Amsterd., XIII, 1862 (asperrima). 


This genus is allied to Pleuronectes. Its principal character is the 
presence in the adult of many warty tubercles, the largest arranged in 
about 6 longitudinal rows. The very young are naked; the very old, 
almost evenly warty. The body is broader than in most related 
genera. 

(xAeis, key; S€ppua, skin). 


43- CLIDODERMA ASPERRIMUM (Schlegel). 


Platerra asperrima ScHLEGEL, Fauna Japan, Paris, 1846, p. 172 (Nagasaki). 

Pleuronectes asperrimus GtnTHeER, Cat. Fish, IV, 1862, p. 453 (copied) —Namtye. 
Class. Cat., 1881, p. 110 (Tokyo).—Orak1, Journ. Fish. Bur., 1897, p. 7, pl. 
viu, fig. 8 (Tokyo). 

Clidoderma asperrimum JorDAN and Snyper, Proc. U. 8. Nat. Mus., X XIII, 1900, 
p. 379 (Tokyo).—Jorpan and Srarks, Bull. U. S. Fish Com., XXII, 1904, 
p. 625 (Matsushima Bay). 


Habitat.—Coasts of Japan, chiefly northward. 
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Head, 3 in length to base of caudal; depth, 14. Upper eye, 5 in 
head; maxillary, 35; snout to upper eye, 44. 

Gape nearly straight, curved down under tip of snout. Teeth 
bluntly pointed and irregular; in a single uneven row on eyed side of 
mandible, which is straight and higher than the curved, blind side of 
mandible, and shuts well past and within the premaxillary teeth of the 
eyed side; in 2 uneven rows on blind side of mandible, those of the 
outer row much the larger; in two rows on premaxillary of blind side 
similar to those of blind side of mandible; and in two very irregular 
rows on premaxillary of eyed side similar to the small inner row on 
blind side. Maxillary of eyed side reaching to opposite front of pupil; 
its length two-thirds of that of blind side, which reaches almost to 
posterior margin of eye and is contained 24 times in head. Interor- 
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Fic. 20.—CLIDODERMA ASPERRIMUM. 


bital space very narrow, but not sharp, continued back as a blind ridge 
behind upper eye. Gill rakers short, conical, and sharp, their number 
4+10. 

Origin of dorsal on blind side opposite front of eye and on a level 
with posterior nostril of blind side. Highest dorsal rays 2? in head; 
a little shorter than highest anal rays. Pectorals broadly rounded; 
that of eyed side 24 in head, that of blind side 24. Caudal rounded 
or double truncate. Body and everywhere on head, including snout, 
mandible, maxillary, and interorbital space, very rough with close-set 
bony plates. Larger plates, their tops more conical and extending 
above the others, are arranged in 5 or 6 rather definite longitudinal 
series. The bases of all the fins on eyed side and the surface of the 
eyeballs with fine, rough plates. Lateral line with a low curve ante- 
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liorly, but not angulated at posterior end of curve. Blind side of 
body with thin, smooth, naked skin. 

Color dark brown with some indefinite blotches of darker. 

Here described from a specimen 34 cm. in length from Mororan 
We have specimens from Mororan, Hakodate, Aomori, Matsushima 
Bay, and Tokyo. 

(asperrimus, very rough.) 


28. MICROSTOMUS Gottsche. 


Microstomus Gorrscne, Archiv fur Naturgesch., 1835, p. 150 (latidens); not Micro- 
stoma Risso, 1826. 

Cynicoglossus BONAPARTE, Fauna Italica, 1837, Pt. 19 (eynoglossus Niusson, not of 
LINN £Us). 

Cynoglossa BONAPARTE, Catalogo Metodico Pesci Europei, 1846, p. 48 (microcepha- 
lus); not Cynoglossus HamiLTon, 1822. 

Brachyprosopon BLEEK ER, Comptes Rendus Acad. Sci. Amsterd., XIII, Pleuron., 
p. 7, 1862 (microcephalus). 

Body elongate, compressed; mouth very small; teeth broad, incisor- 
like, on blind side only; scales small, all cycloid; vertebree numerous 
(48 to 52); dorsal rays, 90 to 100; anal rays, 70 to 85; anal spine obso- 
lete; left side of skull normal, without mucous cavities; ventral fins 
with 5 rayseach. Arctic seas. This genus is widely separated from 
Pleuronectes and its allies by its greatly increased number of vertebree, 
a character accompanied by a similar increase in the number of fin rays. 
It is close to Glyptocephalus, but the lack of the cavernous structure 
of the bones of the head, a structure peculiar to the species of that 
genus sufliciently distinguishes it. 

(urKpos, small; oroua, mouth.) 

KEY TO SPECIES 


a. Body slender and fragile, the depth 34 in length; dorsal rays about 93; anal 80; 


ent SRE CORN WII Se Sion 20s ade Sk de Ska ndnccewnknawoed kitaharex, 44 
aa. Body rather robust, the depth 24 in length. Dorsal rays about 92; anal 76; 
scales 112; color brown, often blotched with rusty red..............stelleri, 45 


44. MICROSTOMUS KITAHARZ Jordan and Starks. 


Pleuronectes cynoglossus Oraxkt, Journ. Fish. Bur., 1897, p. 7, pl. v1, fig. 7 (Japan; 
not of Linnzvs. ) 

Mi rostomus kitahare Jorpan and Srarks, Bull. U. 8. Fish. Com., XXII, 1904, 
p. 625, pl. vir, fig. 2 (Matsushima Bay, Suruga Bay, Tsuruga, Japan Sea; 
Tokyo). 

Habitat.—Coasts of northern Japan south to Tsuruga. 

Head, 4.25 to 4.5 in length; depth, 3.5 to 3.75; D. 91 to 96; A. 75 
to 83; scales, 87 to 96 (pores); eye, 2.83 to 3.16 in head; snout from 
upper eye, 4.33 to 4.75; maxillary, 3.75 to 4; pectoral of eyed side, 
1.83 to 2.33, of blind side, 2.25 to 3; ventral, 3.5; caudal, 1.25. 

Anterior upper profile evenly convex; the upper eye protruding 
ubove it; lower eye much in advance of upper, the eyes separated by 
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a very narrow ridge; maxillary short, rather strongly curved, reach- 
ing to below anterior edge of pupil of lower eye; teeth rather blunt, 
ina single row, forming a continuous even cutting edge; a small bony 
nob developed below tip of mandible; anterior nostril of eyed side in 
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Fig, 21.—MICROSTOMUS KITAHAR, 





a short broad tube; gillrakers very short, 8 of them on lower limb of 
arch; scales everywhere cycloid, the snout, maxillary, and mandible 
naked; lateral line conspicuous, curving up just behind tip of pectoral 
above upper end of gill opening, but not at all arched; dorsal begin- 



























no. 484. JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 225 





ning above posterior margin of pupil of upper eye; the longest dorsal 
; and anal rays are at beginning of posterior fourth of body length; 
pectoral narrow, pointed, variable in length, the upper edge of its base 
distant one diameter of pupil from upper end of gill slit; ventrals 
reaching just to front of anal; caudal rounded or double truncate, the 
middle rays projecting beyond outer rays a distance slightly greater 
' than half eye. 
Color uniform brown, pectoral and caudal growing black toward 
tips of rays; no color on blind side except black toward end of caudal. 
The type is 18 em. in length, taken with several cotypes at station 
3770, Matsushima Bay, in 42 to45 fathoms. Other cotypes were taken 
near the same locality at stations 3769, 3771 (in 61 fathoms), and 3772 
(in 79 fathoms); at station 3717, off Ose Point, Suruga Bay, in 65 to 
125 fathoms, and station 3699, Suruga Bay, in 400 to 726 fathoms; 
others were collected by Jordan and Snyder in the market at Tokyo, 
several of which were deposited as cotypes in the Imperial University 
at Tokyo. Dried salted specimens were obtained in the market of 
Tsuruga. 
Type.—Cat. No. 51418, U.S.N.M. Cotypes are Nos. 8390, 8995, 
8996, Stanford University. 
(Named for Mr. T. Kitahara, of the Imperial Bureau of Fisheries of 
Japan.) 
: 45- MICROSTOMUS STELLERI Schmidt. 


BABAGAREI (OLD WOMAN FLOUNDER). 


Microstomus stelleri Scumipt, Pisce. Mar. Orient, 1904, p. 247 (Mayka, Gensan, 
Shogun, Lake Askold, Shendogan, Gulf of Broughton, Gulf of Aneva. ) 


Habitat.—Northern Japan to Sakhalin and Korea. 
Head, 44 in length to base of caudal; depth, 24. Upper eye, 44 in 





FiG, 22.—MICROSTOMUS STELLERI. 


head; snout to upper eye, 4%; interorbital space, 84; interorbital bone, 

19; maxillary, 43; dorsal, 92; anal, 76; pores in lateral line, 112. 
Mouth small and curved, the maxillary reaching to below front of 

lowereye. Teeth on blind side of jaws, extending very slightly around 
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on colored side, especially on lower jaw; 12 to 14 teeth on mandible, 
10 to 12 on premaxillary. They are strong and blunt in a single even 
row, forming a continuous cutting edge. Upper eye a little posterior 
to lower; interorbital space rather wide and convex, the bone narrow 
but not sharp, continued backwards and upwards on head behind eyes 
asa blunt, scaled ridge. Gillrakers short and pointed, 6+ 10 in number. 

Origin of dorsal opposite middle of eye and slightly on blind side of 
body. Longest dorsal rays equal in length to those of anal and con- 
tained 2? times in head. Pectoral usually rounded, its length 14 in 
head; that of blind side 2. Caudal rounded, slightly angulated at ends 
of outer rays. Lateral line with a low arch anteriorly; length of arch 
contained 54 in straight part of lateral line; its height 4 the long 
diameter of upper eye. 

Color brown, indistinctly mottled with darker brown; some speci- 
mens show a dark blotch on lateral line at tip of pectoral, another just 
behind middle of straight part of lateral line, and very inconspicuous 
blotches at base of dorsal and anal fins. Blind side more or less spotted 
and soiled with dusky brown; the blind side of the vertical fins always 
dark. Both sides in life sometimes very much blotched with rusty 
red, sometimes without red. 

Here described from a specimen 35 cm. in length from Hakodate. 

It is rather common on the shores of Hokkaido. We have examples 
from Hakodate, Mororan, and the Ainu village of Edomo. 

(Named for Dr. Georg Wilhelm Steller, naturalist of Bering’s 
Expedition. ) 

29. GLYPTOCEPHALUS Gottsche. 


Glyptocephalus Gorrscue, Archiv fiir Naturgsch., 1835, p. 156 (type saxicola=cyno- 
glossus Linnzeus). 

Eyes and color on the right side. Body extremely elongate, more 
than twice as long as deep, much compressed. Head very small and 
short, its blind side with many excavations and mucous cavities in the 
skull, mandible, and preopercle. Mouth very small; teeth moderate, 
incisor-like, broad, equal, close set, in a single series; no teeth on 
vomer or palatines. Gill rakers short, weak. Lower pharyngeals 
narrow, with 1 or 2 rows of conical teeth. Lateral line nearly 
straight, simple; scales very small, smooth; dorsal and anal very 
long, there being more than 90 rays in the dorsal and more than 80 in 
the anal; caudal tin rounded; anal spine present; ventral rays 6. Ver- 
tebre in increased number, 58 to 65. Northern seas, in deep water. 
This genus is one of the most strongly marked in the family, being 
distinguished from most of the genera by the greatly increased num- 
ber of vertebra, and from all of them by the remarkable cavernous 
structure of the bones of the head. An undescribed species of this 
genus was seen by us in the museum at Hakodate. Our notes do not, 
however, justify the publication of the species. 

(yAuatos, sculptured; «egadn, head.) 
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Family Il. SOLEID. 
SOLES. 


Body oblong or elongate, usually scaly; mouth very small, much 
twisted toward the eyed side; the teeth in villiform bands, very small 
or obsolete; eyes small, close together, with or without a bony ridge 
between them; edge of preopercle adnate, concealed by the skin and 
scales; gill openings narrow, the gill membranes adnate to the shoulder 
girdle above; pectoral fins small or wanting; ventral fins small, one or 
hoth sometimes wanting; small fishes, living on sandy bottoms, simi- 
lar to the Pleuronectide in structure, but much degraded, the fins and 
teeth having lost many of their distinctive qualities. The vertebre 
are usually in increased numbers. They are numerous in the warm 
seas, and those of sufficient size are valued as food. In Japan they 
are collectively known as Usinoshita (cow-tongue). The So/e‘nx are 
quite unlike the Cynoglossinx, and are perhaps independently derived 
from a flounder ancestry. 


KEY TO GENERA. 


a. Dorsal and anal free from caudal; eyes and color on the right side. 

b. Acnirin.®.—Ventral fins unsymmetrical, that of the eyed side extending along 
ridge of abdomen, more or less united to the anal; vent to the left of median 
line; lateral line single. 

c. Body broad-lanceolate; upper jaw prolonged in a long hook, surrounding 
lower jaw; scales cycloid; pectoral fins obsolete... ............-... {mate, 30 
bb. SoLeinx.—Ventral fins nearly symmetrical, each with short base and free from 
anal; vent on median line; lateral line single; upper jaw moderately hooked. 
d. Scales ctenoid; rays of dorsal and anal fins sealeless or nearly so; no pectoral 
ate EN Pe Pe EN PER en ee ee fseraggodes, 31 
dd. Scales cycloid; vertical fins scaleless; no pectoral fins; snout little hooked. 
Liachirus, 32 

aa. Dorsal and anal joined with the caudal. 

e. SYNAPTURNLE.—Eyes and color on the right side; ventrals free from anal; body 


broad. 
J. Seales ctenoid; left pectoral rudimentary, reduced to a small flap; body with 
CE, CHONG os ce scddenecacsccccsavencasesseeessuueweesanee Zebrias, 33 
Jf. Scales cycloid; pectorals rudimentary; first dorsal ray prolonged; body cross- 
TUNE so inc cds ad Soacdécas) aeattaiedediacst se Ae eta Exsopia, 34 





ee. CYNOGLOS: and color on the left side; eyes very small, close 
together; body lanceolate; no pectoral fins; scales ctenoid. 
g. Lateral line present, on the left side. 
h. Lips with tentacles or fringes; blind side without lateral line, a depression 
taking its place. 


i. Left side with two lateral lines, right side with one ..... Paraplagusia, 35 
ii. Left side with three lateral lines, rightside without lateral line. . Usinosita, 36 
hh. Lips without fringes. 
j. Lateral lines, two on the left side, one on the right....... Cynoglossus, 37 
jj. Lateral lines, three on the left side (two in young), one on the 
PI £658 wae (hid teed naedewaatduadeasentadaa treliscus, 38 


gg. Lateral line wanting; ventral of eyed side only present, free from anal; lips 
Without IFiNQED 2.2. cicccccscceses AMicRtgdNehaSTheeseN Symphurus, 39 
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30. AMATE Jordan and Starks. 
Amate JorDAN and Starks, new genus (japonicus). 


This genus has the form and general proportions of So/ea, but with 
the ventrals unsymmetrical as in Achirus, that of the eyed side having 
a prolonged base, extending along the ridge of the abdomen, its last 
ray united by membrane with the anal; vent to the left of the median 
line of the abdomen; body lanceolate; upper jaw forming a long hook, 
extending around the lower jaw. Scales ctenoid, vertical fins scaly. 
Lateral line single. This genus resembles the ordinary Soles, but its 
relations are with the American genus Achirus. 

The type of the genus is the following species, Amate japonica. 

(amate, or yamate, a Japanese name of Limanda yokohamex, from 
ame, rain; or perhaps ama, a fisherman.) 


46. AMATE JAPONICA (Schlegel). 


Achirus japonicus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 186 ( Nagasaki). 
Solea japonica GUNTHER, Cat. Fish, IV, 1862, p. 471 (copied). 

Aseraggodes japonicus JORDAN and Snyper, Check List, 1901, p. 122 (Misaki). 
? Achirus hartzfeldii BLeeKker, Amboina, III, p. 123 (Amboyna). 

? Solea hartzfeldii Ginrurr, Cat. Fish, IV, 1862, p. 471 (copied). 

Aseraggodes hartzfeldii JonvAN and Sxyper, Check List, 1901, p. 122. 


Habitat.—Sandy bays of southern Japan, also in the East Indies, if 
Amate hartzfeldii is the same species. 
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FiG. 23.—AMATE JAPONICA. 


Head, 3% in length to base 6f caudal; depth, 24. Upper eye, 8 in 
head. Dorsal, 84; anal, 55. Scales from opposite upper end of gill 
opening to base of caudal, 72; from upper eye to opposite gill open- 
ing, 18. 

Hook of upper jaw extending around lower jaw usually to a point 
vertically opposite front of upper eye (somewhat anterior to this in 
the specimen figured). Fine teeth in bands on blind side of jaws. 
Middle of upper eye opposite front of lower. Interorbital space flat 
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or a little concave; its width equal to the vertical diameter of upper 
eye. Nostrils of eyed side close together, just in front of lower eye, 
and ending in tubes; the posterior tube short and broad, the anterior 
long and slender. Nostrils of blind side farther apart, the posterior 
one not ending in a tube, the anterior in a wide fleshy tube having a 
valve at its orifice and broadly fringed around its entire edge with 
tentacles; blind side of head with tentacles which are much larger 
toward the ventral edge. 

Origin of dorsal on front of head just above tip of hook of upper 
jaw. Dorsal or anal not joined to caudal; ventral rather broadly 
united to front of anal; caudal rounded, not angulated at tips of outer 
rays. Scales everywhere ctenoid; the lateral line extending a short 
distance on head but not reaching to upper eye. 





Color dark slate gray, marked with irregular, indefinite spots, more 
or less round, or forming obscure broken rings, the largest about twice 
the diameter of eye and composed of black on the posterior margins 
of scales in small groups. These are arranged more or less definitely; 
3 or + on lateral line and several along body near base of dorsal and 
anal fins. The latter in small specimens interspaced with small white 
spots, slightly out of line with the black ones, and nearer the base of 
the fins. Other smaller spots are scattered over the head and body, 
and some specimens show slight traces of light vermiculations. All 
of the fins thickly spotted with small irregular spots of various sizes 
in sharp contrast with the nearly colorless surrounding areas. 

Here described from specimens from Wakanoura, the largest 135 
mm. in length. Other specimens from Tokyo, Tsuruga, Misaki, 
Kobe, and Nagasaki. It is common in sandy bays of southern Japan. 

(japonicus, Japanese.) 


31. ASERAGGODES Kaup. 
Aseraggodes © Kaue, Wiegmann’s Archiy., 1858, p. 103 (guttalatus). 


This genus is allied to So/ea and other genera of European soles, 
differing from all these in the entire absence of pectoral fins. The 
ventral fins are nearly symmetrical, that of the eyed side being free 
from the anal. Vent nearly on the median line of abdomen. Seales 
ctenoid; eyes and color on the right side; dorsal and anal free from 
caudal. Small fragile soles of the East Indian region, the fin rays 
fewer, the snout less hooked than in the genus Amate. Rays of dor- 
sal and anal scaleless or nearly so. 

(a, without; onpayy@dns, full of pores.) 

«This genus is thus defined by Kaup: ‘‘Achiren ohne Poren au den verticalen 


Flossen. Caudal rund und bestimmt getrennt. Mehr oblonger form.” (Guttulatus, 
poropterus, and hartzfeldi. ) 
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47- ASERAGGODES KOBENSIS (Steindachner). 


Solea ( Achirus) kobensis SreiNDACHNER, Reise Aurora, 1896, p. 218 (Kobe). 
Aseraggodes kobensis JoRDAN and Snyper, Check List, 1901, p. 122. 

Habitat.—Sandy shores of southern Japan. 

Head, 44 to base of caudal; depth, 23. Eye, 6 in head; snout (to 
upper eye), 34; depth of caudal peduncle, 2. Dorsal, 70; anal, 51. 
Scales, counting from opposite gill opening to caudal, 61; from oppo- 
site upper eye, 76; in a transverse oblique series near middle of body, 
24 +1 + 26. 

Snout but little hooked; the tip of the hook slightly in advance of 
tip of the mandible and on a level with lower margin of lower eye. 
Gape ending opposite front of pupil of lower eye. Fine teeth in 
‘ather broad bands on blind side of jaws, 3 or 4 teeth in a single row 
on front of premaxillary of eyed side. Interorbital space concave; 
its width equal to length of pupil. Middle of upper eye directly over 





Fic. 24.—ASERAGGODES KOBENSIS. 
* 


front of lower eye. Anterior nostril of colored side ending in a wide 
tube above the middle and close to the edge of mouth; that of blind 
side higher, the tube slightly longer. Posterior nostril of eyed side 
under front of lower eye and with a thin flap at its anterior margin. 
Length of gill opening 2 in head. 

Origin of dorsal on front of head on a level with middle of upper 
eye. Longest dorsal rays equal to length of longest anal rays and 
contained 1§ in head. Ventral of eyed side not joined to anal, its tip 
just reaching to first anal ray. Caudal fin rounded and with no angles 
at tips of outer rays; its length one diameter of eye shorter than head. 
Lateral line straight and simple, extending a short distance on head, 
but not reaching to upper eye. Scales everywhere ctenoid except on 
anterior part of blind side of head. 

Color grayish brown, with 3 or 4 irregular and indefinite dark spots 
or sometimes rings on lateral line. Small dark points scattered over 
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the body, with slightly larger ones spaced near the base of dorsal and 
anal fins and interspaced with bluish white spots. Many specimens 
from Nagasaki from 7 to 9 cm. in length. It is rather common in 
sandy bays of southern Japan. 

( Kobensis, from Kobe.) 


382. LIACHIRUS Ginther. 


Liachirus Génxtuer, Cat. Fish, IV, 1862, p. 479 (nitidus). 


Eyes and color on the right side, mouth narrow, more developed 
on the blind side; teeth minute, on the blind side only. Dorsal and 
anal rays scaleless, without pores at base; dorsal beginning on the 
snout; caudal free from dorsal and anal; no pectorals; ventrals both 
developed, free from anal. Seales small, cyeloid. Lateral line straight; 
an accessory lateral line on blind side, from snout along upper profile 
of nape. Gill openings narrow, the membranes broadly united. One 
species known, differing from Aseraggodes mainly in the cycloid scales. 

(Aéios, smooth, Ach/rus.) 





FiG, 25.—LIACHIRUS NITIDUS. 


48. LIACHIRUS NITIDUS Ginther. 


Liachirus nitidus Giénxtuer, Cat. Fish, [V, 1862, p. 479 (China).—Jorpan and 
EvERMANN, Proc. U. S. Nat. Mus., XX V, 1902, p. 366 (Giran, Formosa). 


Habitat.—Coast of China, north to Formosa and Kiusiu. 

Head, 44 in length to base of caudal; depth, 24. Snout, 3} in head. 
Dorsal, 63; anal, 48; ventral, 5. Scales, 25-92-35. Body dextral, 
oblong elliptical; snout bluntly rounded. Mouth rather large, the 
gape reaching eyes. Eyes close together, small. Scales very small, 
smooth and rather loosely attached; lateral line extending from near 
upper eye nearly straight to middle of caudal. Dorsal and anal fins 
rather high, the longest rays 14 in head. 
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Color yellowish gray, the body and head sparsely covered with 
small, roundish, black spots, a few of these upon dorsal and anal fins. 
Dorsal and anal rays black edged; caudal with a few dark specks. 

One specimen was taken by Dr. Hugh M. Smith at Suzaki in Shi- 
koku, province of Tosa, and at Yamagawa, in Kagoshima Bay, the 
above account from a specimen 4 inches long from Giran, Formosa 

(nitidus, shining.) 


33. ZEBRIAS Jordan and Snyder. 


Hsopia Kaur, Weigmanns Archiv., 1858, p. 95 (zebra, cornuta, ete. ). 
Zebrias JorpaN and Snyper, Proc. U. S. Nat. Mus., XXIII, 1900, p. 380 
(zebrinus). 

Allied to Synaptura, differing in having the pectoral fin of the left 
side rudimentary or wanting. Body with black cross bars, more or 
less arranged in pairs. Body broad-ovate; dorsal and anal united 
with the caudal. Eyes and color on the right side. Eyes rather 
small, the upper in advance of lower. Mouth small, twisted to the 
left side; teeth minute, on blind side only. Scales small, ctenoid. 
Lateral line single, straight. In our judgment, the name Asopia 
should replace Zebrias, for this genus. 

(zebra, zebra.) 

KEY TO SPECIES, 


a, Caudal with yellow spots; dorsal and anal fully united to caudal..... zebrinus, 49 
aa. Caudal without yellow spots; dorsal and anal not fully united to 
WE 6 cae wa jecdewsckcedcauanoteeenadakdaweunccdunescdsdseus japonicus, 50 


49. ZEBRIAS ZEBRINUS (Schlegel). 
SHIMA-USINOSHITA (STRIPED COW-TONGUE); SHIMAGAREI (STRIPED FLOUNDER). 


Solea zebrina SCHLEGEL, Fauna Japonica, 1846; p. 186, pl. xcv, fig. 1 (Nagasaki). 

Zebrias zebrinus JORDAN and Snyper, Proc. U. 8. Nat. Mus., X XIII, 1900, p. 900 
(Nagasaki); Check List, 1901, p. 123 (Nagasaki). 

Solea onmmatura RicHarpson, Ichth. China, 1846, p. 279 (Canton). 

Synaptura ommatura Reean, Ann. Mag. Nat. Hist. (7), XI, 1903, p. 56 (southern 
Japan). 

Pleuronectes fasciatus Gronow, Syst., Ed. Gray, 1854, p. 91. 

Synaptura zebra Gténrurr, Cat. Fish, IV, 1862, p. 484 (Amoy, Pinang).—NamryeE, 
Class. Cat., 1881, p. 111 (Tokyo).—Orakt, Journ. Fish. Bur., 1897, p. 8, pl. 
vin, fig. 11.—Isuikawa, Prel. Cat., 1897, p. 24 (Tokyo). 

Brachirus zebra Burexer, Atlas Pleur., 1870, pl. 1x, fig. 3 (East Indies); Poiss. 
Conn. Japoni, 1870, p. 22 (Nagasaki, Shimoda). 

(Not Pleuronectes zebra Buiocn, Ausl. Fische, III, 1790, p. 27, pl. cuxxxvu= 
Synaptura zebra Day, Fishes India=Aesopia quagga Kaup, Wieg. Archiv., 
1858, p. 98.) 

Zebrias zebra JORDAN and Snyper, Proc. U. 8. Nat. Mus., X XIII, 1901, p. 769 
(Yokohama).—JorpDAN and EverMANN, Proc. U. 8. Nat. Mus., X XV, 1902, 
p. 367 (Formosa, not of Biocn). 


Habitat.—Coasts of Japan, north to Hakodate, south to Formosa. 
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Head, 5$ to 5} in length to base of caudal; depth, 24 to 23. Upper 
eye, 64 to 74 in head. Dorsal, 72 to 76; anal, 63 to 66. Seales from 
opposite gill opening to caudal, 89 to 96; 15 or 16 on head between 
upper eye and gill opening. 

Mouth terminal and curved, but the tip of upper jaw scarcely 
hooked. Small teeth in bands on blind side of jaws. Eyes separated 
by a narrow, scaly interorbital space, less than half the diameter of 
upper eye. Anterior fourth to two-fifths of upper eye above front of 
lower eye. 

Upper 3 or + rays of pectoral of eyed side produced but not 
abruptly, the lower outline concave and the length of the rays from 
the first to the last graduated, its length of the produced rays variable, 
from 1} to 24 in head. Ventrals nearly symmetrical and well sepa- 
‘ated from the anal. Last rays of dorsal and anal reaching to tips of 
caudal rays, so that the outline is continuous around the caudal. 





Fig. 26.—ZEBRIAS ZEBRINUS. 


Length of last dorsal ray 14 in head, equal in length to that of anal. 
Caudal rounded narrowly; its length nine-tenths of that of head. 
Scales everywhere ctenoid. Pores of lateral line equal in number to 
series of scales; the lateral line extends onto the head over 6 or 7 
scales. 

Head and body light gray crossed with black bars more or less deti- 
nitely arranged in pairs. These may be uniform black or a little 
lighter in the middle, but never conspicuously lighter as in 7. japoni- 
cus. A bar across gill opening, involving base of pectoral, its pos- 
terior edge just behind base of pectoral. Behind this are 8 pairs of 
bars, the posterior one of the last pair much the widest, its posterior 
edge just at or somewhat anterior to base of caudal. Base of caudal 
rays of the gray body color; the greater part of the caudal, including 
the tips of the dorsal and anal rays, marked with a large round dead 
black spot two-thirds of the length of the head in diameter and bear- 
ing several milk-white, clear-cut oblong spots of irregular size, often 
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arranged as an obscure ring. Two small specimens have the white 
spots fewer, larger, and not so sharpeut. The bars of the body extend 
to the edges of the dorsal and anal fins, running longitudinally with 
the rays. Posteriorly the dorsal, anal, and caudal are narrowly edged 
with white. Vertical fins of the blind side uniform black, edged with 
white, growing light toward base of rays. Pectoral black. 

Many specimens from 12 to 24 em. in length collected at Nagasaki, 
Tokyo, Kobe, and Hakata. The species is common in southern Japan, 
where it reaches a considerable size. It is valued as a food fish. 

(zehrinus, zebra-like. ) 

50. ZEBRIAS JAPONICUS (Bleeker). 
Esopia japonica BLEEKER, Japan, VI, 1869, p. 71 (Nagasaki; (young). 
Synaptura japonica GtNTHer, Cat. Fish, IV, 1862, p. 485 (copied. ) 
Brachirus japonicus BLEEKER, Enum. Poiss., Conn. Jap., 1879, p. 22 (Nagasaki). 
Synaptura smithi Reaan, Ann. Mag. Nat. Hist., 1903, p. 57, pl. vit (Inland Sea 
of Japan). 

Habitat.—Shores of southern Japan, north to Tokyo. 

Head, 54 to 5} in length to base of caudal; depth, 24 to 23. Upper 
eye, 5 to 54 in head. Dorsal, 73 to 79; anal, 59 to 64. Scales from 
opposite gill opening to caudal, 80 to 98; 15 or 16 from upper eye to 
gill opening. 

This species differs from Z. zebrinus in having the eyes larger. In 
some specimens the upper eye is searcely in advance of lower, in others 
the anterior third of upper eye overhangs the front margin of the lower, 
and in others the upper eye varies between these extremes. Upper 
2 pectoral rays abruptly produced beyond the short lower ones; not 
so long as in Z. zebrinus, 2 to 24 in head. Last rays of dorsal and 
anal attached to base of caudal, leaving the latter distinct and the out- 
line of fins not continuous around caudal, as in Z. zebrinus. The 
papillee on the blind side of head are much more numerous. 

The cross bars on body not so dark or not so uniform in color as in 
Z. zebrinus; the middle of each bar always much lighter than the 
edges, often so light as to subdivide some of the bars. A light inter- 
space is across the gill opening, and instead of the posterior edge of a 
dark bar being just behind the pectoral as in Z. zebrinus, the anterior 
edge of a bar is in this place. Behind the pectoral are 8 or 9 pairs of 
dark bars, the last bar crossing the base of the caudal, about half of it 
being on the caudal rays; behind this is a gray or white bar, and the 
posterior third of the fin is abruptly black. Pectoral light or dusky. 
The species otherwise as Z. zebrinus. The attachment of the dorsal 
and anal to the caudal is not variable in our specimens as described by 
Regan. 

Specimens from Tokyo and Wakanoura, from 100 to 165 mm. in 
length. Southern Japan, rather rare. 

(japonicus, Japanese.) 
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34. AASOPIA Kaup. 
Hsopia Kaur, Wiegmanns Archiv., 1858, p. 95. ( Cornuta, as restricted by Gitn- 
THER, Cat. Fish, IV, p. 487.) 

Scales cycloid, smooth; first dorsal ray prolonged; pectorals rudi- 
mentary. Otherwise as in Zebrias. As originally constructed, .Z:opia 
yas equivalent to Zebrias, but £4. cornuta was included among the 
species, originally renumerated by Kaup, and the name ./%op/a was 
restricted to that species by Giinther. Nevertheless we think that the 
name .4xopia should be used for the genus here called Zebrias. In 

that case, cornuta should receive a new generic name. 
(Esop, the author of classic fables, in allusion to the slave costume of 

many stripes, worn by ‘sop, and by these fishes.) 


51. HSOPIA CORNUTA Kaup. 


Jerree potoo Russet, Fish Coromandel, 1803, pl. Lxxm (Vizagapatam, ‘‘La 
Sole Cornue’’).—Cuvitr, Régne Animal, 2d ed., 1828; after Russell. 

Exsopia cornuta Kaur, Wiegm. Archiv., 1858, p. 95 (British India). —Ginrtner, Cat. 
Fish, IV, 1862, p. 487 (copied).—Day, Proc. Zool. Soc., 1873, p. 238 (India); 
Fishes India, p. 438, pl. xcrv, fig. 4 (Coromandel). 

Synaptura potoo BueeKker, Bengal en Hindustan, p. 76, after Russell. 


Habitat.—India, north to Nagasaki. 
Head, 4% in length to base of caudal; depth, 3. Eye, 54 in head. 





Fig. 27.—ESOPIA CORNUTA 


Dorsal 79; anal, 66. Scales from opposite gill opening to caudal, 94; 
from upper eye to gill opening, 19. 

Jaws even in front, the gape extending back to below front edge of 
pupil of lower eye. Teeth very.small, in bands on blind side of jaws. 
Eye contiguous, the upper very slightly in advance of lower. Ante- 
rior nostril of colored side in a large tube, much longer and wider 
than its mate of the opposite side. 

First ray of dorsal swollen, produced, and covered with small ten- 
tacles or ville. It is situated vertically above anterior nostril and its 
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length is contained 14 times in head. The dorsal and anal are attached 
to the entire length of the outer caudal rays, so that the outline around 
them is unbroken. Ventrals symmetrical and well separated from 
anal. Pectorals of both sides rudimentary, represented by a short 
flap broader than long in which the rays are evident. Lateral line 
straight, continued on head over 11 or 12 scales, not reaching to upper 
eve. Scales everywhere cycloid. 

Color grayish brown crossed with wide, dark-brown bands, rather 
lighter in the middle, and extending to the tips of the dorsal and anal 
rays. Four bands on head, the one at posterior part of eye divided 
into 2; one across rudimentary pectoral and gill opening, behind which 
are 11 bands, counting a small spot at base of caudal rays; caudal and 
distal half of posterior dorsal and anal rays black; a round opaque 
white spot at middle of caudal. Dorsal and anal rays opposite the 
light bars on body are opaque white and sometimes a suggestion of the 
same color opposite the middle of the dark bars. Dorsal, anal, and 
caudal uniform dark on blind side growing light toward base. 

Here described from a single specimen 125 mm. long from Nagasaki. 
It has not otherwise been recorded except from India. 

(cornutus, horned.) 


35. PARAPLAGUSIA Bleeker. 


Plagusia (Brown) Cuviér, Regne Animal, II, 1817, p. 224 (bilineata, ete.) (not 
Plagusia LATREILLE, 1806, a genus of Crustacea). 

Paraplagusia BLEEKER, Atlas Pleuron., 1870, p. 26 (bilineata). 

? Rhinaplagusia BueeKer, Atlas Pleuron., 187, p. 26. 


Left side with two lateral lines, right side with one. Otherwise as 
in Usinosita. 
(zapa, near; laqgusia.) 


52. PARAPLAGUSIA DIPTERYGIA (Riippell). 


Plagusia dipterygia Riépre.y, Atlas Fische, 1828, p. 123, pl. xxx1, fig. 3 (Red Sea). 
Plagusia marmorata BLEEKER, Verh. Bat. Gen., X XIV, Pleuron, p. 20 (Amboyna); 
Nederl. Tydsch, I, p. 411.—Gitnrngr, Cat. Fish, IV, 1862, p. 491 (Am- 
boyna).—BLeeker, Enum. Poiss. Conn. Japon ( Kiusiu). 
Paraplagusia marmorata BLEEKER, Enum. Poiss. Connus Japon, 1879, p. 22. 
(No locality specified, probably Riu Kiu Islands). 

Habitat.—East Indies, doubtfully recorded from Japan. 

Head, two-ninths of total length; depth, over one-fourth. Dorsal, 
99 to 106; anal, 75 to 85. Lateral line, 100. 

Two lateral lines on left side separated by 17 longitudinal series 
of scales at the point of their greatest distance. Length of snout 
two-fifths of that of head. Rostral hook very long, extending far 
behind lower eye. Color brownish finely marbled with dark brown. 
(Giinther. ) 

Not seen by us. 

(dis, two; 2répvé, fin.) 














| 
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36. USINOSITA Jordan and Snyder. 


Usinostia JorpaAN and Snyper, Proe. U. 8. Nat. Mus.,.X XIII, 1900, p. 380. 
( japonica. ) 

Usinosta JonpAN and Snyper, Check List, 1901, p. 123. (japonica.) ( Usinostia 
and Usinosta both accidental misprints for Usinosita. ) 

Usinosita Jorpan and Evermany, Proc. U. 8. Nat. Mus., XXV, 1902, p. 366. 
(japonica, ) 

Eyes and color on the left side; no pectoral fins; dorsal and anal 
united around the tail; ventral of the blind side absent, that of eyed 
side so connected to anal as to be scarcely distinguished from it; 
scales ctenoid, small; lateral lines 3 on the left side, a rudimentary one 
on the right without pores; upper jaw ending in a hook, surrounding 
the lower jaw; lip of colored side with tentacles; teeth minute on blind 
side only. One nostril, on the left side, before angle of lower orbit. 
Gill opening very narrow; body lanceolate. 

(usinoshita, the Japanese name; vs/, cow; shita, tongue in Japa- 
nese; 70, is the mark of the genitive case.) 


53. USINOSITA JAPONICA (Schlegel). 


USINOSHITA (COW-TONGUE); SHITA-BIRAME (TONGUE-FLOUNDER); AOSHITABIRAME (BLUE 
TONGUE-FISH). 


2? Pleuronectes japonicus @ Hovuttuyn, Holl. Mats. Weet. Haarlem, 4782, p. 311 
( Nagasaki. ) 

Plagusia japonica ScHLEGEL, Fauna Jap. Poiss., 1846, p. 187, pl. xcv, fig. 2 (Naga- 
saki).—BLeekesr, Act. Soc. Sci. Ind. Nederl. Japan, IV, p. 26 ( Nagasaki). 
Ginter, Cat. Fish, IV, 1862, p.492 (copied. )—Namrye, Class. Cat.,1881, 
p. 111 (Tokyo).—Orak1, Journ. Fish. Bur., 1896, p.8.—IsHikawa, Prel. 
Cat., 1896, p. 24 (Tokyo). 

Usinostia japonica JorDAN and Snyper, Proc. U. 8S. Nat. Mus., XXIII, 1900, p. 
380 (Tokyo). 

Usinosta japonica JorpAN and Snyper, Check List, 1901, p. 123 ( Nagasaki, 
Shimoda). 

Usinosita japonica JORDAN and EvERMANN, Proc. U. 8. Nat. Mus., XX V, 1902, p. 
366 (Keerun).—Jorpan and Srarks, Bull. U. 8. Fish Com., 1904, p. 628 
(Suruga Bay). 

Habitat.—Coasts of Japan and Formosa, north to Aomori. 

Head, +4 to 44 in length to base of caudal; depth, 34 to34. Eye, 12 
to 14 in head; interorbital space, 13 to 14; distance from front of head 
longitudinally to upper eye, 24. Dorsal, 104 to 110; anal, 83 to 86. 
Scales, from opposite gill opening, 92 to 96. 

Hook of upper jaw very long, extending around lower jaw to oppo- 
site vertical from posterior margin of lower eye, or often considerably 





@Form of the European sole. Eyes on the left side. P. 9; V. 5; C. 16. Dorsal 
and anal rays not counted, for the large numbers. Body 6 inches long, somewhat 
round on the dorsal side, white below. (Houttuyn.) The enumeration of pectoral 
rays prevents us from identifying Houttuyn’s description with this species. The 
only soles in Japan with pectoral fins have the eyes on the right side. 
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past. Teeth in bands on blind side of jaws. Lips of eyed side with 
long, fringed tentacles, larger on lower lip; anterior nostrils in tubes. 
Interorbital space’flat or slightly concave, covered with scales, in large 
specimens (28 cm. long) 14 times long diameter of upper eye; equal to 
diameter of eye in smaller specimens (20 cm. long). Relative position 
of eyes somewhat variable, in some specimens the anterior two-thirds 
of upper eye is in front of the vertical from anterior edge of lower 
eye, in others the upper eye varies from this point until its posterior 
edge is vertical from anterior edge of lower eye. 

Outline of dorsal, anal, and caudal continuous around tail, the caudal 
not differentiated by a notch at last rays of dorsal and anal. Ventral 
4 rayed, and scarcely differentiated from anal; ventral of blind side 
absent. Scales ctenoid on eyed side, cycloid on blind side. A slight 
depression on blind side along middle of body suggests a lateral line 
but it is without pores; 3 lines on blind side of body, one median, and 
one following each the dorsal and anal outline of body. 

Color uniform brown usually with irregular dark specks scattered 
irregularly and sparsely over the body; fins uniform darker brown 
with pale margins, similar but darker on blind side. 

Here described from specimens from 20 to 28 em. in Jength from 
Wakanoura, Kobe, and Tokyo. Itisa common market fish of south 
ern Japan. 

(japonicus, Japanese.) 


37. CYNOGLOSSUS Buchanan-Hamilton. 
Cynoglossus BucHANAN-HamiILton, Fishes of the Ganges, 1822, p. 32. (lingua.) 


Body lanceolate, covered with ctenoid scales; two lateral lines on 
the left side, one rudimentary on the right as in Ustnosita; Eyes and 
color on the left side: snout produced into a hook; mouth narrow, the 
lips not fringed; two nostrils on the left side, one of them between the 
eyes. Gill opening very narrow. 

Kast Indian Seas: The genus is here restricted by the separation of 
the species with two lateral lines on each side (Arelia), of those with 
three lateral lines (Are/‘scus), of those with peculiar nostrils (Can- 
toria), of those with one nostril (77rv//a), and of those with none 
(Ieania). 


(xv@yv, dog; yA@ooa, tongue.) 


KEY TO SPECIES. 


a. Eye about 12 in head. D. 125, A. 98. Scales about 70; about 10 series of scales 
Pee ee ee robustus, 54 

vw. Eye 7} in head. D.129,A.104. Scales 74. Nine rows of scales between lateral 
ae Kaivnaiek dsowie awed edi a ck eager ee eee brunneus, 55 


—— 
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54. CYNOGLOSSUS ROBUSTUS Giinther. 


Cynoglossus robustus GténtHER, Ann. Mag. Nat. Hist., 1873, p. 243 (Shanghai). 
(D. 130. Seales 83.)—Strempacuner, Reise Aurora, 1896, p. 219 (Kobe).— 
JorDAN and Snyper, Check List, 1901, p. 123. 

Habitat.—Coasts of Japan and North China, north to Tokyo. 

Head, from 4$ to 5 to base of caudal; depth, 3$ to 34. Uppereye, 
124 to 134 in head. Dorsal, 122 to 127; anal, 96 to 100. Scales from 
opposite gill opening, 69 to 71. 

Upper jaw moderately hooked, the point of hook reaching to below 
anterior nostril, or a little anterior to this point. Lips not fringed; 
fine teeth in bands on blind side of both jaws. Anterior nostril of 
eyed side in a tube, the posterior nostril wider, without a tube, its 
position on interorbital space just behind front of eyes. Both nostrils 
of blind side in short tubes, the posterior are much the wider. Upper 
eye slightly in advance of lower; interorbital space slightly concave, 
covered with scales, its width equal to vertical diameter of upper eye. 

Ventral + rayed, broadly joined to the anal; its rays closer together 
than the anal rays, and its distance from anal somewhat greater than 

| distance between anal rays. Outline of dorsal and anal unbroken 
around caudal. Scales ctenoid on posterior part of eyed side of body; 
cycloid on anterior part and on blind side. Ten scales between lateral 
lines at middle of body; 76 to 79 longitudinal series of scales, count- 
ing from the line of pores connecting upper and lower lateral lines (as 
counted by Steindachner). 

Color uniform light brown; the fins darker brown, growing light at 
edges; fins on blind side colorless. 

We have specimens of this species from Tokyo, Kobe, Onomichi, 
and Nagasaki; the largest 36 em. in length. 

It is the largest and most abundant of the Tongue-fishes in Japan, 
next to Usinosita japonica. It is valued as a food-fish. It is some- 
what doubtful whether the Japanese species is indentical with the 
Chinese form called robustus. 


(robustus, strong.) 
55. CYNOGLOSSUS BRUNNEUS Regan. 


Cyndglossus brunneus ReGcanx, Ann. Mag. Nat. Hist., 1905, p. 26 (Inland Sea of 
Japan). 


Habitat.—Coasts of southern Japan. 

Head, 4% in length; depth, 4. Eye, 74 in head; snout, 2}. Dorsal, 
129; anal, 104; scales, 74. 

Interorbital width 3 times in eye. Two nostrils on eyed side, one 
between anterior parts of eyes, the other in front of lower eye. 
Maxillary extending to below posterior margin of eye; rostral hook 
extending to below mandibulary syimphysis. Two lateral lines on 
Proc. N. M. vol. xxxi—06——16 
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eyed side with 9 rows of scales between them. Color, uniform brown- 
ish. Length 200mm. (Regan.) Inland Sea of Japan. 

This species differs from Cynoglossus robustus particularly in having 
a larger eye. We have seen no specimens. 

(runneus, brown.) 


38. ARELISCUS Jordan and Snyder. 


Areliscus JorDAN and Snyper, Proc. U. 8. Nat. Mus., XXIII, 1900, p. 380. 


( joyneri. ) 
rl. * ““ . y . . 
This genus differs from Cynoglossus in the presence of three lateral 
lines on the left or eyed side of the body. The third or lowest of 
these is often obsolete in the young. The genus is therefore little 
i different from Cynoglossus. 
; . . . 
(Are/, an Indian name of Are//a arel.) 
es 
; KEY TO SPECIES, 
j a. Seales moderate, less than 100 in lateral line. 
b. Dorsal rays, 104; anal, 83; scales 70. Eye, 7 in head; lower lateral line obso- 
lete in young, the upper more or less interrupted ...........-. interruptus, 56 
; bb. Dorsal rays, 110; anal, 85; scales, 75. Eye, 15 in head; lower lateral line well 
developed... ... Fi te cata chk a Rigecte eeahie ma R ols Sis aia dR oer joyneri, 57 


aa. Seales, very small, 120 to 150 in lateral line. 
c. Dorsal rays, 128; anal, 104; scales, 120. Eye, 8 in head... purpureomaculatus, 58 
ec. Dorsal rays, 123; anal rays, 95; scales, 145. Eyes very small... ..semilwris, 59 


56. ARELISCUS INTERRUPTUS (Giinther). 


GENCHO (ORIGINAL ONE). 


Cynoglossus interruptus GExtuER, Shore Fishes Challenger, 1880, p. 70, pl. xxx, 
fig. 8 (Yokohama, Swatow).—Srempacuner, Reise Aurora, 1896, p. 220 


(Kobe, Hiogo, Nagasaki).—Orak1i, Journ. Fish. Bur., 1897, p. 8.—JorDAN 
! and Syyper, Proc. U. S. Nat. Mus., XXIII, 1900, p. 380 (Tokyo); Check 
i} List, 1901, p. 128 (Yokohama). 


Head, 5} to 54 in length to base of caudal; depth, 3$ to 33. Upper 
eye, 7 to 74 in head. Dorsal, 102 to 106; anal, 80 to 85. Scales from 
opposite gill opening to caudal base 65 to 70; from upper posterior 

i edge of opercle 5 or 6 more. 

Eyes very close together, but with an evident septum; anterior edge 
of pupil opposite anterior edge of lowereye. End of maxillary under 
posterior edge of pupil of lower eye. Anterior nostril in a tube in 
front of lower eye; posterior nostril rather small, without a tube and 
placed between front of eyes. 

Ventral joined to anal. Scales everywhere ctenoid except on ante- 
rior part of blind side of head. Three lateral lines usually present, 
the upper and lower ones not so well developed as in the genus 
Usinosita. Frequently the lower one is broken at irregular intervals, 
and often, especially in the smaller examples, it is entirely absent, in 
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which case the upper one is confined to the anterior part of the body 
as described by Giinther for the type. 

Head and body uniform dusky brown; the fins darker and slightly 
mottled, growing lighter toward the tips of the rays; fins dusky on 
blind side. 

Of this species we have specimens from Tokyo, Nagasaki, Waka- 
noura, Matsushima, Onomichi, and Hiroshima. The largest 17 em. in 
length. 

It is generally common in the markets of Japan, reaching a smaller 
size than Cynoglossus robustus. 

(interruptus, interrupted, in allusion to the broken upper lateral line.) 


57. ARELISCUS JOYNERI (Giinther). 


ate ace 


i Cynoglossus joyneri GUNTHER, Ann. Mag. Nat. Hist., 1878, p. 486 (Tokyo); Shore 
Fish Challenger, p. 70, pl. xxx, fig. a (Tokyo).—Oraki, Journ. Fish. Bur., 
1896, p. 9, pl. vin, fig. 12. 

Areliscus joyneri JORDAN and Snyper, Proce. U. 8. Nat. Mus., X XLII, 1900, p. 380 
(Tokyo); Check List, 1901, p. 125 | Yokohama). 


ey 


Habitat.—Coasts of Southern Japan, north to Tokyo. 

Head, +3 to 44 in length to base of caudal; depth, 33 to 34. Eye, 
15 or 16 in head. Dorsal, 106 to 112; anal, 83 to 86. Seales, from 
opposite gill opening, 70 to 75; from upper end of opercle, 5 or 6 
more. 

Eyes small, separated by a flat or slightly concave space, covered 
with scales, and equal in width to vertical diameter of eye; middle of 
upper eye over front margin of lower. Rostral hook reaching around 
mandible to a point vertical from front of upper eye or sometimes a 
little anterior to that point. Lips not fringed; teeth rather coarse, in 
bands on blind side of jaws. Anterior nostril of eved side in a tube, 

in front of, and on a level with lower edge of lower eye; posterior 
nostril ending at surface of skin between front of eves opposite middle 
of interorbital space. 
Ventral connected with anal by membrane. Scales everywhere 
cycloid on eyed side except posteriorly where a few scales are ctenoid, 
‘ the spinules rather few on each scales, some scales with only one. 
: Lateral lines three, separated at the middle of body by 12 series of 
’ scales. 

Color uniform brownish, the fins darker, but growing white at the 
edges; fins on blind side colorless. 

Of this species we have several specimens from Tokyo, the largest 
) 225 mm. long. 
(Named for Mr. Joyner, its discoverer.) 
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58. ARELISCUS PURPUREOMACULATUS (Regan). 


Cynoglossus purpureomaculatus Recan, Ann. Mag. Nat. Hist., 1905, p. 26 (Inland 
Sea of Japan). 

Habitat.— Coasts of Southern Japan. 

Head, 5} in length; depth, 44. Eye, 8 in head. Dorsal, 128; anal, 
104; scales, 120. 

Snout a little more than one-third length of head; interorbital width 
one-half of diameter of eye. Two nostrils on left side; one between 
anterior parts of eyes, the other in front of lower eye. Maxillary 
extending to below middle of eye; rostral hook extending a little 
beyond mandibulary symphysis. Three lateral lines; the two upper 
separated by 18 scales. 

Color brownish with numerous irregular purplish spots. Total 
length 215mm. (Regan.) Inland Sea of Japan. 

This species has much smaller scales than A. interruptus or A. 
joynerz. We have seen no specimens. 

(purpureus, purple; maculatus, spotted). 


59. ARELISCUS SEMILA-VIS (Ginther). 





Cynoglossus semilevis GUNTHER, Ann. Mag. Nat. Hist., 1873, p. 379 (Chifu). 


Habitat.—Chinese shore of Sea of Japan. 

Head, 5 in length to base of caudal; depth, 34. Dorsal, 123; anal, 
95; scales, 145. 

Two nostrils, one between the eyes, the other opposite lower mar- 
gin of lower eve. Eyes extremely small, the upper not in advance of 
lower; interorbital space much wider than orbit. Length of snout 
two-fifths of head; angle of mouth below eye; nearer margin of snout 
than hind margin of opercle. 

Color uniform brown; vertical fins with a white edge; 3 distinct 
round blackish spots on lateral line. Length, 18 inches. (Giinther.) 

Chifu, China, not seen by us. 

(semilevis, half smooth.) 


39. SYMPHURUS Rafinesque. 


Symphurus RAFINESQuE, Indice d’Ittiologia Siciliana, 1810, p. 52 (nigrescens). 

Bibronia Cocco, Aleuni Pesci del mare di Messina, 1844, p. 15 (ligulata; larva 
form). 

Plagusia Cuvier, Régne Animal, 2d ed., II, 1829, p. 344 (based on Plagusia of 
Brown); name preoccupied in Crustaceans, LATREILLE, 1806. 

Plagiusa BoNAPARTE, Catalogo Metodico, 1846, p. 51 (lactea); substitute for Pla- 
gusia preoccupied. 

Aphoristia Kaur, Archiv fur Naturgesch, 1858, p. 106 (ornata). 

Glossichthys Gitu, Cat. Fish. E. Coast N. A., 1861, p. 51 (plagiusa). 

Ammopleurops GéNTHER, Cat., IV, 1862, p. 490 (lacteus—=nigrescens). 

? Bascanius Scuiépre, Naturhist. Tydsskr., V, 1867, p: 269 (tadifer; larval 
form). 
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Acedia JoRDAN, in JorpAN and Goss, Review Flounders and Soles, 1889, p. 321 
(nebulosus). 


Body elongate, more or less lanceolate in outline, with the eyes and 
color on the left side; eyes small, very close together, with no distinct 
interorbital ridge between them; mouth small, twisted toward the 
blind side; teeth little developed, in villiform bands; edge of preop- 
ercle covered by the scales; gill openings narrow, the gill membranes 
adnate to the shoulder girdle above, joined together and free from the 
isthmus below; pectoral fins wanting (in the adult); vertical fins more 
or less confluent; scales ctenoid; lateral line wanting. Ventral fin of 
eyed side only present, free from the anal; head without fringes. 

(ovr, together; dva@, to grow; ovpa, tail; from the united vertical 
i fins). 


: 60. SYMPHURUS ORIENTALIS (Bleeker). 


Aphoristia orientalis BLeEKER, Enum. Poiss. Connus. du Japon, 1879, p. 31, pl. 1, 
fig. 1 (Japan). 
Symphurus orientalis JoRDAN and Snyper, Check-List, 1901, p. 122. 
Symphurus sp. Scumipt, Pisce. Mar. Orient, 1904, p. 249 ( Vladivostok). 
? Achirus plagusia BasiLEewsky, Soc. Nat. Mose., 1855, p. 245 (Tchili; Pekin): not 
Pleuronectes plagusia Buock and Snyper, a Jamaican species of Symphurus. 
Habitat.—Coasts of Japan, north of Vladivostok. 
Head, 5 in length to caudal base; depth, 34. Eye, 104 in head; 
maxillary, 3%. Dorsal, 100; anal, 86; scales, 90. 
Mouth curved but scarcely hooked at tip of upper jaw: snout pro- 
jecting a little beyond mouth. Eyes small, the upper slightly in 
advance of lower; interorbital space about half vertical diameter of 
eye. Anterior nostril in a tube near front of upper jaw; posterior 
nostril in front of upper margin of lower eye. End of maxillary 
below posterior edge of pupil. 
Origin of dorsal above front of upper eye. Ventral not joined to 
anal. 

Color, dusky with 5 diffused dark cross bands, one across opercular 
region in front of ventral; one across body a little behind front of 
anal; the other three equally spaced, the last one just anterior to base 
of caudal. Fine points of dark color scattered profusely over the 
dorsal, caudal, and anal; the ventral uniform. 

Here described from the plate published by Bleeker. The counts 
of fins and scales are from Bleeker’s description and do not agree with 
the plate. 

We have not seen this species, and do not feel sure of the characters 
ascribed to it. A young specimen of Areliscus interruptus, with the 
scales lost, may be easily taken for Symphurus. 

(orientalis, Eastern.) : 


e 
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15. 
16. 


19. 


20. 


SUMMARY. 
Suborder HETEROSOMATA. 
Family PLEURONECTID®. 
1. Platophrys Swainson, 1839. 
myriaster (Temmincek and Schlegel), 1846; Keerun. 
Scwops Jordan and Starks, 1904. 


grandisquama (Schlegel), 1846; Nagasaki, Owari Bay, Sagami Bay, Wakanoura. 
kobensis Jordan and Starks, 1906; Kobe. 


3 Engyprosopon (iiinther, 1864. 
iijime Jordan and Starks, 1904; Suruga Bay. 
4. Pseudorhombus Bleeker, 1862. 


cinnamomeus (Schlegel), 1846; Tokyo, Tsuruga, Wakanoura, Kobe, Onomichi, 
Nagasaki, Hakata, Kawatana, Hongkong. ‘ 

misakius Jordan and Starks, 1906; Misaki, Kobe, Tsuruga, Wakanoura. 

oligodon (Bleeker), 1857; Formosa. 

duplioce llatus Regan, 1905. 

ocellifer Regan, 1905; Hakodate, Yokohama, Tokyo, Kobe, Wakanoura, Mororan, 
Nagasaki. 

oligolepis Bleeker, 1869. 


5. Paralichthys Girard, 1858. 


olivaceus (Schlegel), 1846; Hakodate, Mororan, Same, Aomori, Matsushima, 
Tokyo, Yokohama, Misaki, Wakanoura, Kobe, Onomichi, Hiroshima, Kawa- 
tana, Nagasaki. 


coreanicus (Sehmidt), 1904. 


. percocephalus (Basilewsk v ), 1855. 
} / ; 


6. Nystrias Jordan and Starks, 1904. 
grigorjewi (Herzenstein), 1890; Hakodate, Matsushima, Tokyo, Aomori, Uzen. 
7. Verasper Jordan and Gilbert, 1899. 


rariegatus (Schlegel), 1846; Tokyo, Yokohama, Matsushima Bay, Onomichi. 
moseri Jordan and Gilbert, 1898; Iturup, Mororan, Hakodate, Same. 


Ss. Acanthopsetta Schmidt, 1903. 


nade shnyi Sehmidt, 1903. 


9. Cynopsetta Schmidt, 1903. 


dubia Schmidt, 1903; Uzen. 


10. Hippoglossoides Gottsche, 1835. 
elassodon Jordan and Gilbert, 1880. 
hamiltoni Jordan and Gilbert, 1899. e 


ll. Cleisthenes Jordan aha Starks, 1904. 


- pinetorum Jordan and Starks, 1904; Matsushima Bay. 


ee 


=r 
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29. 


30. 
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39. 


40). 


41, 





12. Protopsetta Schmidt, 1904. 
herzensteini (Schmidt), 1904; Port Arthur. 

13. Hippoglossus Cuvier, 1817. 
stenolepis Schmidt, 1903. 

14. Reinhardtius Gill, 1861. 
matsuure Jordan and Snyder, 1901; Sagami Bay. 
15. Atheresthes Jordan and Gilbert, 1880. 
evermanni Jordan and Starks, 1904; Matsushima Bay. 
16. Aleops Jordan and Starks, 1904. 

plinthus Jordan and Starks, 1904; Suruga Bay, Owari Bay. 

17. Pleuronichthys Girard, 1854. 


cornutus (Schlegel), 1846; Hakodate, Aomori, Tsuruga, Tokyo, Yokohama, Misaki, 
Wakanoura, Kobe, Onomichi, Hiroshima, Nagasaki. 


18. Lepidopsetta Gill, 1864. 


hilineata (Ayres), 1855. 
19. Limanda Gottsehe, 1835. 
{ S / imanda, ) 


aspera (Pallas), 1811; Robben Island 
proboseidea Gilbert, 1896. 
iridorum Jordan and Starks, 1906; Mororan, Hakodate, Aomori. 


§$ Limandella Jordan and Starks, 1906. ) 


schrencki Schmidt, 1903. 
angustirostris Kitahara, 1906; Aomori. 
yokohamx (Giinther), 1880; Mororan, Hakodate, Aomori, Tsuruga, Onomichi, 


Yokohama, Tokyo, Kobe. 
20. Verwqua Jordan and Starks, 1904 
achne Jordan and Starks, 1904; Matsushima Bay. 
21. Devristes Jordan and Starks, 1904. 
rikuzenius Jordan and Starks, 1904; Matsushima Bay, Suruga Bay. 
22. Araias Jordan and Starks, 1904. 
ariommus Jordan and Starks, 1904; Matsushima Bay. 
23. Pleuronectes Linnaeus, 1758, 
quadrituberculatus Pallas, 1811; Robben Island. 
24. Liopsetta Gill, 1864. 


obscura (Herzenstein), 1890; Iturup Island. 
pinnifasciata (Kner), 1870. 


Or 


25. Platichthys Girard, 1854. 


stellatus (Pallas), 1811; Mororan, Same, Tokyo, Hakodate, Matsushima, Robben 
Island. 
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42. 


43. 


49. 


50. 





26. Kareius Jordan and Snyder, 1900. 
bicoloratus (Basilewsky), 1855; Otaru, Hakodate, Same, Mororan, Tokyo, Mat- 
sushima Bay. 
27. Clidoderma Bleeker, 1862. 
asperrimum (Schlegel), 1846; Hakodate, Mororan, Matsushima, Tokyo. 


28. Microstomus Gottsche, 1835. 


. kitahare Jordan and Starks, 1904; Tsuruga, Suruga Bay, Tokyo. 
. stelleri Schmidt, 1904; Hakodate, Mororan, Edomo. 


29. Glyptocephalus Gottsche, 1835. 
(Species undescribed); Hakodate. 
FAMILY SoLerIp®. 


30. Amate Jordan and Starks, 1906. 


. japonica (Schlegel), 1846; Misaki, Kobe, Wakanoura, Tokyo, Tsuruga, 


Nagasaki. 
31. Aseraggodes Kaup, 1858. 


7. kobensis (Steindachner), 1896; Nagasaki. 


32. Liachirus Giinther, 1862. 
nitidus Giinther, 1862; Formosa, Suzuki, Yamagawa. 
33. Zebrias Jordan and Snyder, 1900. 


zebrinus (Schlegel), 1846; Hakodate, Onomichi, Hiroshima, Tokyo, Kobe, 
Nagasaki, Formosa. 


japonicus (Bleeker), 1869; Wakanoura, Tokyo. 


34. Asopia Kaup, 1858. 
cornuta Kaup, 1858; Nagasaki. 


35. Paraplagusia Bleeker, 1870. 


. dipterygia (Rippell), 1828. 


36. Usinosita Jordan and Snyder, 1900. 


. japonica (Schlegel), 1846; Tokyo, Same, Matsushima, Suruga Bay, Nagasaki. 


37. Cynoglossus Buchanan-Hamilton, 1822. 


robustus Giinther, 1873; Yokohama, Tokyo, Kobe, Onomichi, Nagasaki. 


. brunneus Regan, 1905. 


38. Areliscus Jordan and Snyder, 1900. 


}. interruptus (Giinther), 1880; Tokyo, Matsushima, Onomichi, Wakanoura, Naga- 


saki, Hiroshima. 


. joyneri (Giinther), 1878; Tokyo. 
. purpureomaculatus (Regan), 1905. 
. semilxvis (Giinther), 1873. 


39. Symphurus Rafinesque, 1810. 


. orientalis (Bleeker), 1879. 
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THE MAMMALS COLLECTED BY DR. W. L. ABBOTT IN 
THE RHIO-LINGA ARCHIPELAGO. 


By Gerrit 8. Minuer, Jr. 


Assistant Curator, Division of Mammals. 


The Rhio-Linga Archipelago is a series of small islands extending 
southeastward along the east coast of Sumatra from the southern 
extremity of the Malay Peninsula. The northernmost of the islands, 
Karimon, Batam, and Bintang are separated from the mainland by the 
narrow Malacca Strait on the west and Singapore Strait on the east, the 
average width of which is only about ten miles. Singapore Strait con- 
tains a mass of small islands on the north side, west of Singapore, which 
narrows the open water at that point to five miles. The easternmost, 
Karimon, Kundur, and Durei, are equally near the coast of Sumatra. 
From Karimon, the northeasternmost of the group, to the south shore 
of Sinkep, the southernmost, is a distance of about 150 miles, while 
that from Karimon east to Panjang is about 125 miles. Near the mid- 
dle the Archipelago is partly divided by the Rhio Strait into two main 
groups, the Rhio® Archipelago proper at the north and the Linga 
Archipelago at the south. The principal islands of the Rhio Archi- 
pelago, the main axis of which extends east and west, are: Aar/mon,? 
Kundur, Durei, Durian, Sugi, Chombol, Bulang, Batam,’ Rempang 
Galong, Bintang, and Panjang. Of the Linga Archipelago, the main 
axis of which is nearly north and south, the more important islands 
are Sebang, Bakong, Linga, and Sinkep. In addition to these, the 
largest of which, Bintang, Linga, and Sinkep, are from 25 to 35 miles 
across, the Archipelago contains an almost infinite number of smaller 
islands and islets (see Map). 

The entire group of islands lies in shallow water, mostly within the 
4)-fathom line, though Malacca and Singapore Straits reach a depth 


“The spelling Rhio is found on most German, English, and American maps; accord- 
ing to the Dutch authorities it should be Riow. 

>The names of islands visited by Dr. Abbott are printed in italics. 

«Visited by Mr. C. B. Kloss. 
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of about 30 fathoms, while an isolated sounding of 49 fathoms is 
recorded between Singapore Island and Batam. The average depth 
of the water between the Archipelago and Sumatra is less than in the 
straits, that separating the Linga group from the larger island nowhere 
exceeding 20 fathoms, while that between the Rhio group and the coast 
scarcely reaches 10 fathoms. The causes which have led to these 
peculiarities in the conformation of the sea bottom have probably 
influenced the distribution of the mammals of the Archipelago, but 
our present knowledge of the fauna of the extreme southern portion 
of the Malay Peninsula is too imperfect to furnish any satisfactory 
proof. 

The Archipelago has been visited four times by Dr. Abbott, in July, 
1899 (Linga’), August, and September, 1901 (Linga and Sinkep’), 
August and September, 1902 (Bingtang, Sugi, Sugi Bawa‘) and May, 
June, July, and August, 1903 (Karimon, Karimon Anak, Kundur, 
Ungar, Durian, Little Durian, Jan, Moro Kechil, Sanglar, Bakong, 
Panaga, Sebang, Penuba, Sinkep”). His collections of mammals, num- 
bering about 700 specimens, all of which he has presented to the U. 8. 
National Museum, form the subject of this paper. They are sup- 
plemented by a small but interesting lot from Batam, presented by 
Mr. C. B. Kloss. 

So far as I am aware, the mammal fauna of the Rhio-Linga Archi- 
pelago was quite unknown previous to Dr. Abbott’s explorations. 
Thus far the number of species taken is 49, but this will undoubtedly 
be much increased when the important islands of Chombol, Bulang, 
Rempang, Galong, and Panjang are visited. More than half of these, 
28 in all, are, so far as is now known, peculiar to the Archipelago: 
Tragulus nigrocinctus, T. formosus, iT. lutescens, T. flavicollis, 7. pe v- 
flavus, T. pretiosus, T. pretiellus, T. nigricollis, T. rubeus, T. subrufus, 
Sus rhionis, Ratufa notabilis, R. conspicua, R. carimonensis, R. insig- 
n iS, #. condurensis, R. conpin 08, Seiurus carimonensis, S. condurensis, 
Sciuropterus amenus, Arctogalidia simplex, A. fusca, Paradowvurus 
brunneipes, Tupaia castanea, T. pheura, Nannoscirus pulcher Presbytis 
rhionis, and P. cana. Of the remaining species, 13 (Manis javanica, 


@See Miller, Proc. Washington Acad. Sci., II, pp. 203-246, August 20, 1900. 

bSee Miller, Proc. Acad. Nat. Sci., Philadelphia, 1902, pp. 143-159, June 11, 1902. 

¢ No general account of this collection has been published, but the following new 
species were described in 1903: (a) in paper entitled, Descriptions of Eleven new 
Malayan Mouse Deer (Proce. Biol. Soc. Washington, XVI, pp. 31-44, March 19, 1903), 
Traqulus lutescens (p. 32), T. flavicollis (p. 33), T. formosus (p. 34), T. subrufus (p. 37), 
T. rubeus (p. 40); (6) in paper entitled, Seventy new Malayan Mammals (Smith- 
sonian Miscell. Coll., XLV, pp. 1-93, November 6, 1903), Ratufa insignis (p. 4), 
Ratufa conspicua (p. 5), Tupaia castanea (p. 54), Presbylis rhionis (p. 64). 

4 On this collection nothing has hitherto been published except the description of 
Sus rhionis and the record of Sus oi from Kundur (Proc. U.S. Nat. Mus., XXX, 1906, 
p. 741). 
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Sciurus tenuis, Sciurus peninsularis, Rhinosciurus laticaudatus, Mus 
near rattus, Viverra tangalunga, Aonywx cinerea, Tupaia ferruginea, T. 
malaccana, Cynocephalus volans, Emballonura peninsularis, Pteropus 
vampyrus, and Macaca fascicularis) occur also in Sumatra and on 
the Malay Peninsula, 6 (Sus 07, Mus firmus, M. lingensis, M. fremens, 
Tupaia tana, and Preshytis cristata) are known elsewhere from Su- 
matra only, and 2 (Mus concolor, and Cynopterus montano?) from 
the Malay Peninsula only. Among the 27 peculiar species the affini- 
ties of 22 (the 10 Zraguli, (Sus rhionis, Ratufa notabilis, R. conspicua, 
R. CANTMONENSIS, R. insignis, R. condure NSIS, Sciuropte TUS GAIMNCTUS, 
Aretogalidia simplex, A. fusca, Paradorurus brunneipes, Tupaia cas- 
tunea, and 7. phexura) are geographically neutral, those of 4 Seiwrus 
carimonensis, S. condurensis, Preshytis rhionis, and P. cana) incline dis- 
tinctly toward Sumatra; while in only a single instance ( Ratufa confinis) 
is there any marked likeness to a type apparently characteristic of the 
Malay Peninsula. From this analysis it seems evident that the rela- 
tionships of the mammal fauna are more with Sumatra than with the 
mainland. Of the 49 recognized species 34, it is true, are in this 
respect neutral or noncommittal, but 11 show noticeable Sumatran 
affinities, while only 4 are specially related to peninsula forms. It 
should be remembered, however, that while the mammal fauna of the 
Archipelago is now fairly well elucidated, that of the neighboring 
large land ‘areas is still very imperfectly known. 


SYSTEMATIC LIST OF SPECIES. 
Family MANID.®. 
MANIS JAVANICA Desmarest. 


1902. Manis javanica MILLER, Proc. Acad. Nat. Sci. Philadelphia, p. 143, June 
11, 1902. 


An adult female was dug from a burrow in a hillside on Sinkep 
Island September 4, 1901 (Cat. No. 113114). Total length, 440 mm.; 
head and body, 220 mm.; tail, 220; weight, 4.7 kg.; skull (sutures 
distinct except in occipital region and floor of brain case), upper 
length (from upper rim of foramen magnum), 82.6 mm.; condylobasal 
length, 91; basal length, 85.4; palatal length, 57; length of nasals, 34.8; 
breadth of both nasals together at posterior extremity of premaxil- 
laries, 9.8; lachrymal breadth, 24; breadth of braincase above roots 
of zygomata, 33.8; zygomatic breadth, 30.6; mastoid breadth, 34; 
depth of brain case, 23.4; mandible, 65. The uterus contained a foetus 
92 mm. in length, but with the tail only 25 mm.; scales clearly out- 
lined on head, body, and tail, but very indistinct on legs. 
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Family TRAGULID. 
TRAGULUS NIGROCINCTUS, new species. 


Type.—Adult male (skin and skull), Cat. No. 122863, U. S. N. M 
Collected on Pulo Kundur, Rhio Archipelago, June 21, 1903, by Dr. 
W. L. Abbott. Original number, 2531. 

Characters. — Resembling Tragulus annx Matschie, but ear not 
specially elongated (about 30 mm. instead of 37-38 mm.); neck and 
back distinctly contrasted in color, and a faint but evident supraorbital 
stripe always present. 

Color.—Ty pe: Upper parts raw-sienna, fading to a buff considerably 
yellower than that of Ridgway on sides and darkening noticeably on 
outer surface of legs; the hairs everywhere light drab at base and 
black at tip. The black tips everywhere produce a heavy shading. 
This is distinctly in excess of the raw-sienna on back, but on sides the 
lighter color predominates. Neck clear black, contrasting rather 
noticeably with back. Crown and face very dark brown, faintly griz- 
zled with a dull, light russet which becomes sufficiently concentrated 
over eye and along edge of naked loral area to form a slight though 
evident stripe. Cheeks and haired portion of interramia a grizzle of 
black and dull russet. Throat clear black, without trace of light mark- 
ings, except that posteriorly a few annulations slightly paler and more 
yellow than those on cheeks occur in the region usually occupied by 
the transverse band. Under parts yellowish buff like that of sides, 
fading to whitish gray in inguinal and hypogastric regions. On chest 
and anterior portion of belly the hairs are tipped with black, produc- 
ing a grizzle as on sides; median line on chest blackish; this bordered 
anteriorly by an area of bright, clear ochraceous, into which the dark 
stripe quickly fades. A clear, nearly white, spot 20 mm. long by 10 
mm. wide on each side of median line between front legs. Tail an 
indefinite dull tawny throughout, washed with blackish above. Ears 
and feet blackish. 

Skull and teeth.—The skull is slightly larger than that of Zragulus 
anne, but without making direct comparisons it is impossible to enter 
into details concerning the form. Teeth apparently as in 7. anne. 

Measurements.—For external measurements see table, page 255. 
Cranial measurements of type: Greatest length, 210 mm.; upper length, 
97.4; condylobasal length, 104; basal length, 97.8; palatal length, 70.8; 
diastema, 9.6; length of nasals, 29; greatest breadth of both nasals 
together, 11.6; zygomatic breadth, 45.8; least interorbital breadth, 28; 
mandible, 89; maxillary toothrow (alveoli), 38.6; maxillary premolars 
(crowns), 20; mandibular toothrow (alveoli), 44.2; mandibular premo- 
lars (crowns), 20. 

Specimens examined.—Pulo Kundur, 19; Great Karimon, 2. 
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Remarks.—Individual variation in color is not very noticeable in 
this species. In some specimens the light grayish of the inguinal 
area is replaced by a clear yellowish buff; while in four, including the 
two from Great Karimon, the light color is intensified almost to a 
definite white, this taking place also in the axillary region. In one 
skin (female, Cat. No. 122851) from Pulo Kundur the black of the 
upper parts is so reduced that the raw-sienna is much in excess. 


TRAGULUS FORMOSUS Miller. 


1903. Tragulus formosus MILLER, Proc, Biol. Soc. Washington, XVI, p. 34, March 
19, 1903. 


Eleven specimens were trapped by Malays at Telok Pemudong, on 
the north shore of Bintang, August 11 to 18, 1902. For measure- 


aS 
ments see table, page 254. 
TRAGULUS LUTESCENS Miller. 


1903. Tragulus lutescens Miter, Proc. Biol. Soc. Washington, XVI, p. 32 
March 9, 1903. 


’ 


Two were snared in the jungle on Pulo Sugi Bawa, September 2, 
1902, and five trapped by natives on Pulo Jan, July 5 to 9, 1903. On 
both islands the animal was abundant. The five additional specimens 
confirm the characters of the species. All have the dark nape stripe 
well developed, none showing any tendency to approach 7. favicollis. 
For measurements see table, page 254. 


TRAGULUS FLAVICOLLIS Miller. 


1903. Tragulus flavicollis MitLeR, Proce Biol. Soc. Washington, XVI, p. 33, March 
19, 1903. 
The single known specimen of 7ragu/us flavicollis was trapped by 
Malays on Pulo Sugi, August 4, 1902. For measurements see table, 
page 254. 


TRAGULUS PERFLAVUS, new species. 


Type.—Adult female (skin and skull), Cat. No. 142125, U. S. N. M. 
Collected at Semimba Bay, Batam Island, September 21, 1905, by 
C. Boden Kloss. Original number, 28. 

Characters.—A member of the napu group resembling TZragu/us 
Havicollis in the absence of the dark nape stripe, but with general 
color more strongly yellow and white throat markings noticeably 
reduced. 

Color.—General color above a light bright tawny-ochraceous fading 
to a yellowish ochraceous-buff on sides and median underparts and 
to a color intermediate between these two on cheeks and sides of 
neck. Middle area of crown and face darkened by a sprinkling of 
blackish hairs. Back and sides with the usual clouding of black, but 
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this nowhere in excess of the ground color. Neck clear and uniform, 
entirely without darker markings, the hairs noticeably whitish basally. 
On back the basal portion of the hairs is ecru-drab. Muzzle and loral 
stripe blackish. Region bordering upper edge of loral stripe notice- 
ably paler than general hue of upperparts. Pattern of throat markings 
abnormal, the white stripes reduced both in length and width. Collar 
light yellowish ochraceous-buff, its width at middle about 15 mm. 
Dark stripes in front of collar darker and more brownish, with a few 
blackish hairs and annulations. Median and transverse white stripes 
not confluent anteriorly, 5—8 mm. in width, the median becoming indis- 
tinct at middle. Between the anterior termination of these stripes 
and the naked chin area the interramia is crossed by a band of light, 
dull, orange-buff. This is bordered on each side by the distinct ante- 
rior white stripe 55 mm. long by about 10 mm. wide. A white median 
area on chest and another in hypogastric and inguinal region, the latter 
continuous with the narrow white stripe extending down inner surface 
of thighs. Avxilla and inner side of forearm grayish. 

Skull and teeth.—The skull is larger than that of Zragulus flavicoll’s, 
but perhaps no more so than might be expected in an older individual. 
In general form it shows no peculiarities except that the rostrum is 
more produced, as shown by the longer nasals and diastema. The 
nasals are actually as well as relatively longer than in any skulls exam- 
ined of female 7. formosus or T. lutescens, the most nearly related 
species from the northern islands of the archipelago. Teeth large, 
but apparently in no respect unusual. 

Meusurements.— For external measurements see table, p. 254. Skull 
of type: Greatest length, 112 mm.; upper length, 102; condylobasal 
length, 102.8; basal length, 98; palatal length, 72; diastema, 16; length 
of nasals, 36.8; greatest breadth of both nasals together, 11.6; zygomatic 
breadth, 47; least interorbital breadth, 27.8; mandible, 87; maxillary 
toothrow (alveoli), 37; maxillary premolars (crowns), 18; mandibular 
toothrow (alveoli), 41.4; mandibular premolars (crowns), 18. 

Specimens eramined. —One, the type. 

Remarks.—With its large size, strongly yellow color, and uniform 
pale neck, this species needs comparison with 7ragulus flavicollis only. 
Though the material representing each animal is unsatisfactory, it 
appears to point unmistakably to their distinctness. Doctor Abbott 
writes that a second specimen of the Batam form taken by Mr. Kloss 
and now in the Singapore Museum exactly resembles the type. 

** Several specimens since obtained from Pulo Galang by Kloss are 
either identical or closely allied to this.” W. L. A. 
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TRAGULUS PRETIOSUS Miller. 


1900. Tragulus napu Mi.uer, Proc. Washington Acad. Sci., LI, p. 227, August 20, 
1900. Not of F. Cuvier. 
1902. Tragulus pretiosus MiuuER, Proc. Acad. Nat. Sci. Philadelphia, p. 144, June 
11, 1902. 
During his first visit to Linga Doctor Abbott procured only one 
specimen of Zragulus pretiosus. In 1901 he took nine more. For 
measurements see table, page 254. 


TRAGULUS PRETIELLUS, new species. 


Type.—Adult male (skin and skull), Cat. No. 122994, U.S.N.M. 
Collected on Pulo Bakong, Rhio Archipelago, July 18, 1903, by Dr. 
W. L. Abbott. Original number, 2643. 

Characters.—Like Tragulus pretiosus, but noticeably smaller, and 
with relatively larger teeth. 

Color.—The color so closely resembles that of 7ragulus pretiosus that 
no detailed description is required. 

Measurements.—F or external measurements see table, page 254. Cra- 
nial measurements of type (those of the type of 7. pretiosus in paren- 
theses): Greatest length, 101.4 (108)mm.; upper length, 89.8 (98); con- 
dylo-basal length, 96.4 (101.6); basal length, 90.6 (96); palatal length, 66.2 
(69.4); diastema, 10 (10.4); length of nasals, 29 (33.6); greatest breadth 
of both nasals together, 10.2 (11.8); zygomatic breadth, 45 (49); least 
interorbital breadth, 27 (28.8); mandible, 83 (89); maxillary toothrow 
(alveoli), 37.4 (36); maxillary premolars (crowns), 19 (18); mandibular 
toothrow (alveoli), 42 (41.4); mandibular premolars (crowns), 18.4 (19). 

Specimens evcamined.—Pulo Bakong, 19; Pulo Sebang, 16. 

Remarks.—This species is readily distinguishable from its nearest 
geographical ally, 7ragulus pretiosus, by its smaller size, as shown in 
the table of measurements (page 254). From Zragulus lutescens of the 
more northern islands it differs in its much brighter color. The series 
of thirty-five specimens shows no specially noteworthy variations in 
color, and I can detect no tangible difference between the skins from 
the two islands. 


TRAGULUS NIGRICOLLIS Miller. 


1902. Tragulus nigricollis Minter, Proc. Acad. Nat. Sci. Philadelphia, p. 145. 
June 11, 1902. 
Five specimens were taken in September, 1901. All were trapped 
in the jungle by natives. For measurements see table, page 255. 
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TRAGULUS RUBEUS Miller. 


VOL. XXXI. 


1903. Tragulus rebeus MiLuEr, Proc. Biol. Soc. Washington, XVI, p. 40, March 
19, 1903. 


Five specimens were taken during August, 1902. 
ments see table, page 2: 


1902. Tragulus javanicus Mi.uEr, Proc. Acad. Nat. Sci. Philadelphia, p. 143, 


June | 
1903. Trag 
March 


dD. 


TRAGULUS SUBRUFUS Miller. 


1, 1902. 
ulus 
19, 1903. 


subrufus MILLER, 


Not Cervus jaranicus OSBECK. 
Proc. Biol. Soc. Washington, XVI, p. 39, 


For measure- 


> 


Common on both Linga and Sinkep, and probably confined to these 


islands. 


page 255. 


Measurements of Tragulus from the Rhio-Linga Archipelago. 





Name. Locality. Number. 
Tragulus formosus.... Pulo Bintang..... 115508 
Dd ciatneaouene seemhewiare stnneeannade 1115511 
Se icevacs donsongelssane Diicnducamecade 115517 
OD a wessccsasccses|oscet OO c.cccecusseal 115518 
PP cshassskcdidenstonaen i cussesecencel ee 
ED ibccc cnccnneucelesess Ps ccuearseant 115514 
Mb s shee nakassantecsie SP scenes 115516 
OU sc cavcunnssehenlawaee Rcecsccaete 115509 
OD é cietdchaconeestsccsil Pe isindas iddne 115512 
PD ica tevdtemenneelcoudiod Pp acdnsciataae 115513 
DE kivcsasbenssdusmakere EE EEE ee 115515 
Taagulus lutescens..... Pulo Sugi Bawa 115506 
PG ti ndc eae uaeeh adie Mabe secekues @ 115507 
PUI GOR sccaecesis 122968 
DR stusndedassneeslaaaen cchkeadabaky, 122971 
tcencsazatvabesansee Ws ccundeavess 122969 
DU Ligisedsacddasniansed PP asencandcend 122970 
Ml c<isecncccnsnselenessl ks. stecbence 122972 
Tragulus flavicollis .... Pulo Sugi......... @ 115505 | 
Tragulus perflavus.... Pulo Batam ...... @ 142125 
Tragulus pretiosus...., Linga............. @ 113031 
Ree ee Miidicceeueuia 113025 
Ms octeadnecandantanelen PR écncueteuis 113026 
PEE tchhimatwancacakonccal Daracsmtincasae 113029 
Phvitbeshodenbiawed Pvitenkiccnee 113030 
didebnipeneecsiacane vacecsinecad 113032 
PN a cnn drpiaalsamadiaaeeal PP ncvasienaat 113033 
Tragulus pretiellus Pulo Bakong ..... 122987 
it sneahinnanded iataetel OP civ aitsenes 122995 
DR cacadesasectsesiascue WO a arckeaninke 123000 
SN Sy skiaiceled callecen DR iswduwetsmas 123005 
Pt cd akatcecaecsleaso’ Oh vanadetsensn 122988 
TD cc ccdnenecpaneaibadun Ps ckatadieons 122990 
iP adans heehee casi enue Ns Teves waeaad «122994 
TO sivnsdniedsesslaauee Wc icceeccnaas 122996 
DM pce sceuasenanas Pulo Sebang...... 123043 
ic: butcckvdohacetewuen Wb vac oe weiss 123048 
his nceieiiekeeehedal Di sconckevaeds 123051 
PP icaccpnaathanasteneee a cpnessiiwee 123053 
Dl kestusbotsehasdlsesdh ee 123044 
Ph cabbinehwesheneheubedl MN Sse dedesaecn 123046 
Dl bs sdesndatnémbslnaden a cndbndachae 123047 
DO scrcsccvcaese oe i cstundeeiess 123049 


Sex. 


Female adult... 


Male adult 


Female adult... 


Female imma- 


ture. 


Female adult... 


Male adult 


a Type. 








Total 
length 


Head) 


and 


* body. 


mm. 
540 
530 
548 
530 
570 
535 
593 
495 


412 


478 | 


500 
510 
488 


AQ5 
530 
525 


| 


| 





485 | 


Tail 


mm, 





Hind 
foot. 


mm. 
142 
137 

1 

2 

3 


14 
14 
14 
142 
145 
130 
123 
135 
131 
131 
131 
129 
133 
130 
128 
130 
132 


135 
135 
138 
140 
140 
141 
145 
138 
122 
126 
120 
123 
119 
124 
122 
126 
134 
135 
129 
138 
136 
124 
130 
123 


Fourteen were taken on the former and five on the latter, 


all during August and September, 1901. For measurements see table, 


Hind 
foot 
with- 
out 
hoofs. 


mm, 
129 
124 
127 
129 
129 
129 
131 
118 


110 


107 


110 


a nee 
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Measurements of Tragulus from the Rhio-Linga Archipelago—Continued. 

















| Hind 
7, |Head foot 
Name. Locality. Number. Sex. a jand Tail. Hind with- 
| length. body. foot out 
hoofs. 
mm, mm. mim, mm, mm 

Tragulus nigrocinctus.| Pulo Kundur.... 122850 Male adult ..... 575 | 490 85 137 122 
Do | ae SD lesen de esncdanns | 580 490 90 132 118 
Do eS aa = 585 00 85 140 124 
i ccacseccncateccdissaUthvess:senandl _ meal itaséccanekd 615 520 % 140 125 
BIN Saalance tte aucitcnibls wae wat dn eaeule dll Gone Bstnioees 625 524 100 142 128 
I bdscalecvisgucctankedavadsakaeacch ID taceed ie icwssacas 570 | 490 SO 132 118 
DO 6s ccesenscuunqegeessMociceacesecel | RE etses GP kiccwenens 598 | 518 80 «(136 120 
Do ; i SE ae 578 193 Sd 136 121 
aa 122864 |..... Mas dctucias 595 «510 85 133 120 
OPE eee, ee Cee fe | POT oe 570 190 80 132 118 
| eras Female adult...]........ See i eannnn 137 120 
Do Cee O45 560 85 143 128 
Do pd eacdaddues 635 5d 85 140 | 128 
Do SE Aadennenes 624 535 90 140 123 
Se eee ee | kcasucénes YS 513 85 140 126 
IN ccc ti ts canner, tibia ain A ea acai. a a ao na cchcutad 615 535 80 138 123 
DD ccccccnccsnsccsl GUGM ONEINON...1 Bee lescee Mcienecuuae 590 «510 sO 132 118 
Do Male adult ..... 590 «#510 80 | 130 118 

Tragulus nigricollis ME ssnnkcenen 620 540 80 | 138 123 
eee Te Ne ee | MP cdukeatvne 647 570 77 148 133 
BP owe dbcnsacoanedie ns awcdinuwieeeecl, tae i ntameahaad 655 > 570 8 | 143 130 
Do Female adult... 645 560 85 143 128 
Do a igi a Silas: bo 670 ©5590 x0) 147 133 

Tragulus rubeus...... Male adult ..... 540 165 75 119 106 
SP cevuvccacadacadtiawedenanacegevesdh. snCanee MP ai nketuns 612 DAT 65 118 105 
Do Female adult... M3 478 65 125 113 
Do Female imma- 160 390 70 116 108 

ture. 

Tragulus subrufus.... Sinkep ......... -| 113117 | Female adult............ | 124 115 
Do : -}@113119 |..... a ee MO 8 470 70) «125 113 
Do ee 113116 | Male adult ..... 528 450 78 118 108 
Do NL + incacneayn 113017 |..... ee 500 450 5 119 105 
Do Ml ccsacacncwis 113020 |..... WP xk conaewas | 505 9445 60 «118 105 
Do Pisavccxsdsend 113022 |..... Ree eee 190 440 50 114 100 
Do iiecaskanaeeee 113014 | Female adult... 500 150 50 «6118 105 
Do es 113015 |..... Pivknad esse 197 442 a) 118 108 
Do ME stunt oeced | 113016 |..... eee 165, 400 «65 «113,102 
Do Pl iccsvkdeuss | 113018 |..... ess pcannes 535 165 70 117 104 
Do ate bhindennnns | 113021 |..... i Gcewesiens ABS 170 65 118 106 
Do si cccwecndaan } 113024 }..... OP sivnensaes 510 440 70 | 120 109 








Family SULD.Z. 
SUS OI Miller. 


1902. Sus oi Miter, Proc. Biol. Soc. Washington, XV, p. 51, March 5, 1902 
(Indragiri River, eastern Sumatra). 


A young male and a nearly adult female were ‘‘ speared by Orang 
Mantong, in sago kebun at night,” on Pulo Kundur, June 21, 1903. 
While these are the only specimens that have been received from the 
archipelago it is probable that the animal occurs on other islands that 
are sufficiently forested. Under date of April 21 and May 14, 1904, 
Doctor Abbott writes that seven of these pigs were recently killed on 
Pulo Batam, opposite Singapore, by a watchmaker named Maw. More 
recently (October 26, 1905) he writes that the animal is evidently com- 
mon on Batam, and that he has examined a mounted specimen of an 
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adult male taken on the island by a Mr. Romenij, of Singapore.“ The 
occurrence of this animal on Batam was recorded by Mr. R. Lydekker 
in The Field, August 13, 1904,’ but apparently under the misunder- 
standing that this locality is part of the Malay Peninsula, an error 
repeated in a recent number of Nature.“ The mistake is unfortunate, 
as no member of the Svs barbatus group is at present known from any 
part of the mainland, and the evidence that we now have, particularly 
Doctor Abbott’s information that the Singapore hunters have never 
found Sus o¢ elsewhere than on Batam,“ tends to indicate that no such 
pig occurs north of Singapore Strait. The essential part of Mr. 
Lydekker’s note is as follows: 

I have received from Dr. H. M. Ridley, superintendent of the Botanical Gardens 
at Singapore, two photographs of a wild boar recently shot by Mr. T. C. Romenieg 
in Pulan Battam, ten miles south of Singapore, which appear to indicate a species new 
to the Malay Peninsula. These photographs clearly show that the pig in question 
belongs to the long-nosed group represented typically by Sus verrucosus of Java, and 
Sus barbatus of Borneo. The animal is, however, identified by Mr. Ridley with the 
Sumatran representative of Sus barbatus, which an American naturalist, Mr. G. S. 
Miller, has recently described as a distinct species, under the name of Sus oi, from an 
abbreviation of the native term ‘‘nang-oi’’ . . . As Doctor Volz remarks [Zool. 
Jihrb., Abth. Syst., XX, p. 535, July 14, 1904], the discovery of the so-called Sus oi 
in Sumatra rendered the range of Sus barbatus coextensive with that of the orang- 
utan. Now that S. barbatus is known to occur in the Malay Peninsula, one can not 
help wondering whether there is any possibility of the orang turning up in that area. 


SUS RHIONIS Miller. 


1906. Sus rhionis Mitter, Proc. U. 8. National Museum, XXX, 1906, p. 749. 


While only 12 specimens were procured (9 on Pulo Ungar, 2 on 
Pulo Sugi Bawa, and 1 on Great Karimon) the Rhio form of the Svs 
vittatus group is abundant throughout the archipelago. A single 
immature female (No. 113034, August 25, 1901) from Linga I am 
unable to identify satisfactorily as it is too young for the characters of 
the skull to be definitely shown. 


«While visiting the U. 8. National Museum in June, 1904, Doctor Abbott said: 

‘Up to the present time about twenty-five to thirty of this species have been taken 
on Batam, mostly by Mr. Romenij; some by Mr. Maw. 

‘*Batam is largely open ground; pineapple plantations, etc., with small patches of 
jungle, and is therefore easily driven with men and dogs. It is the only island in 
the Rhio Archipelago which could be shot over in this way. Some very large pigs 
inhabit Pulo Bintang, which are doubtless Sus oi. The mounted specimen in the 
Singapore Museum wasshot by Mr. Romenij, but it is not any of those whose photo- 
graphs were seen by Lydekker.”’ 

b The Field, CLV, p. 327. 
¢ Nature, LX XIII, p. 35, November 9, 1905. 
4 See Miller, Proc. U. 8S. Nat. Mus., XXX, 1906, p. 741 
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Family SCIURIDUE. 
RATUFA NOTABILIS Miller. 


1902. Ratufa notabilis MiLLER, Proce. Acad. Nat. Sci. Philadelphia, 1902, p. 150, 
June 11, 1902. 

The original two specimens of 2atufu notabilis are all that have yet 
been taken. They were shot on a hillside covered with secondary 
jungle at Mentuda Bay, west coast of Linga Island, August 24, 1901. 
For measurements see table, page 260. 


RATUFA CONSPICUA Miller. 


1903. Ratufa conspicua MILLER, Smithsonian Miscell. Coll., XLV, p. 5, Novem- 
ber 6, 1903. 
Seven were taken by Doctor Abbott at Telok Pemudong, on the north 
side of Bintang, in August, 1902. The animals were common, but not 
“asy to catch sight of. For measurements see table, page 260. 


RATUFA CARIMONENSIS, new species. 


Type.—Adult female (skin and skull). Cat. No. 122813, U.S.N.M. 
Collected on Great Karimon Island, Rhio-Linga Archipelago, June 2, 
1903, by Dr. W. L. Abbott. Original number, 2465. 

Characters.—Similar to Ratufa conspicua, but with more white on 
face and on under side of tail. 

Color.—The color so closely resembles that of Ratufa conspicua as 
to need no general description. Entire face so thickly sprinkled with 
whitish cream-buff that it appears to be an almost uniform dirty white 
as far back as a line joining middle of eyes. Under surface of tail 
with a clear whitish median area about 35 mm. in width extending 
from base to pencil. 

Skull and teeth.—The skull and teeth resemble those of Ratufa con- 
spicua, but are apparently somewhat larger. The difference is by no 
means constant. 

Measurements.—For measurements see table, page 260. 

Specimens evamined.—Three, all from Great Karimon. 

Remarks.—In the strong suffusion of white on the face, and in the 
broad whitish median stripe on the tail, this squirrel closely resembles 
Ratufa notabilis of Linga. Its size is, however, distinctly less, agree- 
ing more closely with that of 2. conspicua. 


RATUFA INSIGNIS Miller. 


1903. Ratufa insignis Miter, Smithsonian Miscell. Coll., XLV, p. 4, November 

6, 1903. (Pulo Sugi. ) 
Four specimens, Pulo Sugi, August, 1902. For measurements see 
table, page 260. 
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RATUFA CONDURENSIS new species. 


Type.—Adult male (skin and skull), Cat. No. 122879, U.S.N.M. 
Collected on Pulo Kundur, Rhio-Linga Archipelago, June 25, 1903, by 
Dr. W. L. Abbott. Original number, 2552. 

Characters.—Like Ratufa insignis, but underparts more washed 
with yellowish brown, feet heavily grizzled with tawny and black, and 
hairs of upper surface of tail noticeably pale through their basal half. 

Color.—The general color is similar to that of Ratufa insignis, but 
the entire underparts are strongly suffused with buff-yellow. This 
deepens to orange-buff on throat and fades rather abruptly to a light 
cream-buff in hypogastric region and on inner surface of thighs. The 
evident though ill-defined line separating color of sides from that of 
underparts is very nearly the tawny of Ridgway. Feet grizzled with 
tawny and blackish, the ends of the toes darker. Entire face in front 
of ears lightly grizzled by minute whitish annulations on most of the 
hairs. The grizzle tends to become a whitish wash in front of eyes. 
Tail as in Ratufa insignis, but basal half of the hairs of upper surface 
cream-buff, whitening proximally, and showing through noticeably at 
surface even when the hairs are not disarranged. 

Skull and teeth.—The skull and teeth do not differ appreciably from 
those of Ratufa insignis. 

Measurements.—For measurements see table, page 260. 

Remarks.—This squirrel is a member of a group of closely-related 
forms which are, so far as now known, confined to the Rhio-Linga 
Archipelago. Asagroup they may beat once recognized by the uniform 
dark umber-brown upper parts and tail (most of the hairs of the back 
and sides showing minute inconspicuous annulations near tip), sharply 
contrasted whitish cheeks, muzzle, and underparts, and usually whitish 
feet. The pale thigh patch is present but confluent with the light 
color of inner side of leg. Among themselves the five species now 
known differ as follows: 

KEY TO SPECIES. 
Entire face conspicuously suffused with white. 
Hind foot about 82 (73); greatest length of skull about 68 ... Ratufa notabilis 
Hind foot about 75 (65); greatest length of skull about 64. 
Ratufa carimonensis 
Entire face brown, rather inconspicuously grizzled with white. 
Brown of sides sharply contrasted with cream-buff of underparts without 
mitonveniad tOWty G8 3s sec sci deci i ewcecs Autucst Ratufa conspicua 
Brown of sides separated from cream-buff or orange-buff of underparts by 
a noticeable tawny line. 
Feet clear whitish; hairs of upper surface of tail not conspicuously pale 
PWT AOE 6 os ce skin acsesccuuceeeusesecacesanuee Ratufa insignis 
Feet heavily grizzled; hairs of upper surface of tail conspicuously pale 
COUNT BNE doc cniciteca ceedimadscpiensenseeicd Ratufa condurensis 
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RATUFA CONFINIS, new species. 


1902. Ratufa affinis Miter, Proc. Acad. Nat. Sci. Philadelphia, p. 149, June 11, 
1902. Not Sciurus affinis RAFFLEs. 

Type.—Adult female (skin and skull), Cat. No. 113134, U.S.N.M. 
Collected on Sinkep Island, Rhio-Linga Archipelago, September 3, 
1901, by Dr. W. L. Abbott. Original number, 1265. 

Characters.—Similar to Ratufa afinis but slightly larger; skull with 
larger and more elongated audital bull. 

Color.—The color so exactly resembles that of Ratufa affinis as to 
need no detailed description. 

Skull and teeth.—In general the skull and teeth resemble those of 
Ratufa affinis. The size of the skull, however, is slightly greater, 
and the difference appears to be constant. In seven adults of the 
Sinkep animal the greatest length of the skull averages 66 mm., with 
extremes of 64.6 and 68, while in eight adults of Ratufa afinis the 
average is 63.3, the extremes 63 and 64. The audital bulle are rela- 
tively larger than in Ratufa afinis, and with the same constancy. In 
the specimens just mentioned their greatest diameter is: confinis, 16.4 
(15.8 to 17); afinis, 14.5 (14 to 15). The teeth of the two animals do 
not differ appreciably. 

Measuremenis.—For external measurements see table, page 260. 

Cranial measurements of type: Greatest length, 68 (64)“ mm.; basal 
length, 57 (54); basilar length, 52.4 (49); length of nasals along 
median suture, 21 (20); breadth of both nasals together anteriorly, 11.8 
(12); breadth of both nasals together posteriorly, 8 (10); diastema, 
14.8 (14.4); least interorbital breadth, 20 (22); zygomatic breadth, 40 
(40.4); mandible, 42 (40); maxillary molar series (alveoli), 13 (12.6); 
mandibular molar series (alveoli), 13.8 (14). 

Specimens examined.—Twelve; all from Sinkep Island. 

Remarks.—Since I recorded this animal in 1902, Doctor Abbott has 
obtained a series of Ratufa afin’s in Johore and Pahang. This addi- 
tional material shows that the Sinkep form is distinct. 





“Measurements in parentheses are those of an adult female Ratufa afinis from 
Rumpin River, Pahang (No. 115388). 





260 





PROCEEDINGS OF THE NATIONAL MUSEUM. 


Measurements of Ratufa from the Rhio-Linga Archipelago. 
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| — 
= = Head : oot 
Name. Locality. — | Sex a and | Tail. — with- 
‘ul engtn. lnody. | * out 
| claws. 

_ | - | 
| mm, | mm. mim, mm, mm, 
Ratufa notabilis........ SR ik iccadkeseesen Female...) 780 | 335 445 80 72 
Do Male .....| 780] 345 435] 82 73 
Ratufa conspicua 710 | 330 380) 75 68 
Do 730 | 340 380) 70 62 
Do 620; 280 340 70 63 
Do 693 328 365 70 64 
Do 690 | 305 385 | 74 67 
Do 705 | 330) 375 | 77 72 
Do 743 | 338 405) 76 70 
Ratufa carimonensis 083 | 345 338 74 66 
Do 710 | 325 | 385 75 68 
Do 705 | 320) 385 74 67 
Ratufa insignis ........ 725 | 325; 400} 75 69 
Do 730 | 355 | 385 70 64 
Do 7380 | 360, 420 76 70 
Do 785 | 365 420 76 70 
Ratufa condurensis 675 , 315 360 72 66 
Mi datinadandaccetieepanese do 730 355 385 73 65 
do 625 345 280 69 63 
do 725 340 385 71 64 
iebensestonearsdeanem do 720 335 385 74 68 
Sinkep 740 | 345 395 77 72 





do 770 | 345 | 425 72 65 
do 705 | 335 | 370 75 69 
do 750 340) 410 74 65 
do 770 «345 | 425 75 66 
do 780 345 435 7A 67 
do 3k 678 303 375 67 62 
ao 118187 |..... ee 735 325) 410 71 64 
ao 


113142 wowed eee 625 265 360 65 59 


SCIURUS CONDURENSIS, new species. 


Type.—Adult female (skin and skull). Cat. No. 122876, U.S.N.M. 
Collected on Pulo Kundur, Rhio-Linga Archipelago, June 13, 1903, 
by Dr. W. L. Abbott. Original number, 2486. 

Characters.—A member of the prevostii group, closely resembling 
Sciurus melanops of the neighboring east coast of Sumatra, but with 
shoulder white, scarcely tinged with reddish brown. 

Color.--U pperparts and entire tail shining black. Underparts, feet, 
and inner surface of legs orange-rufous, blackening on chin and about 
mamme. Outer surface of upperarm a paler shade of orange-rufous. 
Cheeks and sides of neck black, faintly grizzled by minute whitish 
annulations on most of the hairs. A whitish patch 15 mm. in diam- 
eter at base of whiskers, and another 5 mm. in diameter about 10 mm. 
below posterior canthus of eye. Ears clear black throughout. The 
whitish cream-buff lateral stripe is of the usual character. It covers 
outer side of hind leg and extends forward to front of shoulder where 
it is abruptly outlined against the blacl: neck. On shoulder it is very 
faintly tinged with reddish brown. 

Skull and tecth.—The skull and teeth are similar to those of Sciurus 
melanops. 


«Miller, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 151, June 11, 1902. Indragiri 
River, Sumatra. 
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Measurements.—For measurements see table, page 262. 


Specimens examined.—Eight, all from Pulo Kundur. 

Remarks.—The differences in color between this squirrel and Sedurus 
melanops though slight are very constant. The Sumatran animal is 
now represented in the U.S. National Museum by ten specimens, three 
from the Indragiri River and seven fromthe Kateman. Inall of these 
without exception the shoulder is distinctly red, concolor with outer 
surface of upperarm, and the white stripe ends abruptly at its nar- 
rowest region, just behind shoulder. In the eight S. carimonensis, 
on the other hand, the white extends across shoulder to base of neck, 
with merely a faint, indefinite wash of red near juncture of arm. 


SCIURUS CARIMONENSIS, new species. 


Type.—Adult female (skin and skull), Cat. No. 122800, U.S.N.M. 
Collected on Great Karimon Island, Rhio-Linga Archipelago, May 24, 
1903, by Dr. W. L. Abbott. Original number, 2423. 

Characters.—A member of the prevostii group similar to Se/urus 
melanops but smaller, shoulder less washed with red, and side of neck 
below and behind ear grizzled gray in noticeable contrast with sur- 
rounding parts. 

Color.—The color is in general exactly like that of Seiurus condu- 
rensis. Shoulder mostly white, but strongly washed with crange-rufous, 
the red becoming along border of dark neck area as clear and bright 
as that of upper arm. Face slightly more grizzled than in Se‘urus 
melanops and S. condurensis, but the usual whitish spots of normal 
size and character. On side of neck below and behind ear the white 
becomes the predominant element in the grizzle, producing a distinct, 
though not sharply defined light area. 

Skull and teeth.—Except that they are smaller the skull and teeth 
do not differ appreciably from those of Scéurus melanops and S. con- 
durensis. 

Measurements.—For external measurements see table, page 262. 

Cranial measurements of type: Greatest length, 56 (57)“mm.; basal 
length, 49 (51); basilar length, 46 (48); palatal length, 24.6 (26); dia- 
stema, 13 (14); length of nasals, 17 (18.8); interorbital breadth, 23.4 
(23); zygomatic breadth, 35 (34); mandible, 36.6 (38); maxillary tooth 
row (alveoli), 11 (11); mandibular tooth row (alveoli), 10.4 (11.4). 

Specimens exwamined.—Fifteen (one in alcohol), all from Great 
Karimon. 

Remarks.—The characters of this form are quite as constant as those 
of Seturus condurensis. The color of the shoulder is almost exactly 
intermediate between that in the two closely related species, but the 
slightly smaller size, and the gray sides of the neck are sufticiently 
diagnostic. These two insular species together with the Sumatran 


«Measurements in parentheses are those of the type of Sciurus melanops. 
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Sciurus melanops, 8. rafilesi, and S. harrisoni,* form a section of the 
prevostii group characterized by the dark-grayish or blackish cheeks 
with conspicuous white patch on muzzle at base of whiskers and smaller 
white spot below eye at base of cheek bristles. From each other they 
are distinguishable us follows: 
KEY TO SPECIES. . 
Many hairsof the tail with whitish subterminal ring 3-4 mm. in width_S. harrisoni 
Tail not grizzled except occasionally at extreme base below. 
Shoulder concolor with outer surface of upper arm: 
Hind foot about 56 (53); shoulder chestnut ...............-.-- S. rafflesi 
Hind foot about 60 (56); shoulder orange-ochraceous. . .. - - - S. melanops 
Shoulder much lighter than outer surface of upper arm; more white than 
black in grizzle on sides of neck; shoulder distinctly washed with red- 
GM is'ccdnccaseucdcsbexdes Oxeceetekenscieeseedenen cake S. carmionensis 
More black than white in grizzle on sides of neck; shoulder scarcely 


I Ie CO 6 oo kha wees aheacaeeeaues S. condurensis 


Measurements of Sciurus carimonensis and 8. condurensis from the Rhio-Linga Archipelago. 


| Hind 











. . Head : foot 
y lon Num- a | Total + |Hind) .; 
Name. Locality. ber. Sex. | length. hwnd Tail. foot. | —" 
| claws. 
B = | bee 
mm. mm, mm. mm, | mm. 
Sciurus carimonensis .| Great Karimon...| 122796 | Female adult... 485 245 | 240 50 | 45 
122797 |..... Bb ccuscanins 482 | 247! 235 52 47 
122798 |..... IP i cxceceees 502, 253) 249 51 45 
a 122800 |..... C—O ae 485 | 245 | 240 49 | 42 
122808 |..... i Svtsstanun 478 | 248) 230 51 44 
122806 |..... eee 485 265 220 51 | 45 
122793 | Male adult .....| 490 245 245 50 | 45 
122794 474 248 225 49 | 42 
122795 480 240 240 50 44 
122799 486 246 240 50 | 45 
122801 487 252 235 51 | 46 
122804 488 248 240 51 | 46 
122805 495 | 255) 235 48 dt 
122807 460 240 220 49 | 2 
Sciurus condurensis ..| Pulo Kundur.....| 122870 520 | 270 250 49 | 44 
Do | 500 260 240 | 52 46 
Do 530 265 265 51 47 
Do Female imma- 458 | 223 235 51 47 
ture. | 
Do Female adult... 520 270 250 53 48 
Do. 510 | 267 | 243 52 48 
Do.. 510 | 267 243 50 45 
Do 495 260 235 51 46 





aType. 


SCIURUS TENUIS Raffles. 


1900. Sciurus tenuis MILLER, Proc. Washington Acad. Sci., II, p. 221, August 20, 
1900. 


The specimen that Doctor Abbott procured on his first visit to Linga 
is the only one that he has taken in the archipelago. 


@Stone and Rehn, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 132, June 4, 1902. 
(Goenong Scegi, Lampong District.) I am indebted to Mr. Witmer Stone and the 
authorities of the Academy of Natural Sciences of Philadelphia for the opportunity 
to examine the specimen on which this name was based. I have also examined the 
type of Sciurus rafflesi in the British Museum. 
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SCIURUS PENINSULARIS Miller. 


1900. Sciurusnotatus MILLER, Proc. Washington Acad. Sei., II, p. 221, August 20, 
1900. (Linga). Not Sciurus notatus Boddaert. 

1902. Sciurus vittatus MiLuer, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 151, 
June 11, 1902. (Part, specimens from Linga and Sinkep. ) Not Sciurus vittatus 
KAFFLES. 

1903. Seciurus peninsularis MriLLer, Smithsonian Miscell. Coll., XLV, p. 10, 
November 6, 1903. (Pahang, type locality, and Singapore. ) 

The fifty squirrels of the w/ttatus group taken in the archipelago 
appear to be referable to Scturus peninsularis. They are from the 
following islands: Sinkep (8), Penuba (8), Linga (5), Sebang (4), Sang- 
lar (7), Bintang (4), Batam (2), Sugi (9), and Little Karimon (3). 
While the series differ slightly among themselves, I can find no tangi- 
ble characters on which to separate the forms occurring on the various 
islands. In general the specimens from the southern localities tend to 
be paler than those from farther north. They all agree with Seiurus 
peninsularis and differ from S. vittatus in the color of the cheeks and 
underparts. In none is there a trace of clear red in the tail. For 
measurements see table, page 264. : 


RHINOSCIURUS LATICAUDATUS (Miller and Schlegel.) 


in 


1902. Rhinosciurus laticaudatus Mitver, Proce. Acad. Nat. Sci. Philadelphia, 1902, 


: p. 154. June 11, 1902. (Linga.) 

| , ; 

A very old male, snared by natives, was procured on Linga Island 

y . . 

August 28, 1901. I have not been able to compare it with the Bornean 

‘ ' an mo 

5 animal. Its measurements are: Total length, 278 mm.; head and body, 

; , me . , en & xe 

; 213; tail vertebra, 65; hind foot, 41 (38.5); skull, greatest length, 56; 
Pe e 

4 . . > . 

2 basal length, 49; basilar length, 46.4; nasals, 20.4; greatest breadth of 

4 i... a . . 

é both nasals together, 5.8; diastema, 16.4; zygomatic breadth, 28; least 

7 interorbital breadth, 13.8; mandible, 35; maxillary tooth row (alveoli), 

8 11.8; mandibular tooth row (alveoli), 11. 
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Measurements of Sciurus peninsularis from the Rhio-Linga Archipelago. 


Hind 


. Head : foot, 

Name. Locality. Number. Sex. mae and = Tail. — with- 
| | * body. * out 

claws. 
Sciurus pe nin- mm, mm. mm. mm, mm, 
sularis ........ RE kcccnechinacsqes 113126 | Female adult... 390 «210 =—-180 45 410 
_, Se a iccctinddavedhuties SOAS Todcea Pe nainaeken 205 195 45 il 
eae ar Cin éccanowsrna acne 113129 |..... eee 212 195 46 42 
Baba da. comet ones __ rr 123101 |..... icchssadche 215 195 43 39 
Bick csabolanael tisxtainnccuukeanie fe: fe emia 215 «195 42 37 
Mi pissa ota acoten esi ccesassccuaeeen 113128 | Male adult ..... 215 180 45 42 
Msvscgnaadclensad linc chucanenachexa 113130 |..... i ssukeeuee 190 | 170 39 35 
Do. Sinai ac ieteios ciated anata 123100 |..... i icinendoks 210 #178 42 37 
ere Pulo Penuba.......... 123075 | Female adult. 210 «+177 44 40 
DkaneyeaenteaRed Piivsssvemeedea ounce 123076 |..... PP wcesccncwa 208 175 42 37 
23075 200 176 Ad 38 
2207 210 «173 45 41 


, 
200 155 44 40 E 
215 @110 44 41 
200 =—«180 42; 38 
205 165 44 41 





















Oi cncktedan Be tpanvcandeteceues 101604 | Female adult... 210 | 210 42] 37 
iticeds cealbonen es ee 101606 | Female imma- b190 | 190 41 37 
ture. 
i cxiseendchedaee hs sac usasmraenns 101607 | Female adult... 6195 | 175 39 35 t 
hk enicntacdbonewe 0 yr re ee 113062 |..... de lad 200 | 145 44 40 | 
113063 | Male adult ..... 208 | 165 44 40 
123054 | Female adult. 218 185 45 41 
123057 |..... irs oa eond 205 | 175 43 39 
123055 | Male adult ..... 200 175 43 39 
3056 |..... MP isbes naw 215 | 190 46 43 
Female adult... 210 | 185 45 41 
Male adult ..... 212 178 44 41 
ios | eee 205 | 180 44 41 
noon Barents 200 170 45 il 
ane ietinveies 210 | 170 46 13 
pwewe PM accndiebnae 210 168 M4 il 
adenell _ _ eee 200 «168 M4 40 
wane i ctcstannvn 210 170 4x 43.8 
ieee ee 203 | 172 44 40 
Female adult. 220; 185 47 43 
seswe tanwheosns 215 200 45 4l 
Male adult ..... 215 140 47 44 
sieiera Pl ccmncaont 220 193 47 4 
Female adult. 198 | 167 43 39 I 
aceld ee 203 175 43 39 
Os Scsncdscstayon iasntchsacad unas Male adult ..... 202 170 42 39 } 
Rica antes PND cddscccwisnes Female adult. 210 184 45 | 41 
Gkataenesebcaeee ee SO Ee PP tcakecinea 207 173 15 41 
Dnticccnsenl erat hocawsssasacsheccal (eas il ccvensenbe 207 «168 44 40 
niin nkeacnteneee eee ee 194 174 45 12 
 Seeerereeey (Pre Os vbsccissxcenepue | Female imma- 360 190 170 43 10 
} ture. 
Re icit cemetide ae Pb sotkscsaenbanhon Male adult ..... 370 | 205 165 43 40 
i cwenacacas Diacshuacbnnnn oike A” ee 360 «=—200—s«s160 43 410 
_ | eet ivictwachbokwknanel cade MN wesncwensa 405 220 1-5 16 43 
BP acialitiean Es cnvncsonationsnel  Rekes eer 393 218 175 15 il 
« Tail imperfect. > From skin. 
SCIUROPTERUS AMCENUS, new species. 
7 . . ii or ee 
Type.—Adult male (skin and skull), Cat. No. 122883, U.S.N.M. 
‘ , * * : 1 ‘ 
Collected on Pulo Kundur, Rhio-Linga Archipelago, June 12, 1903. 
Characters.—Like Sciuropterus aurantiacus (Wagner), but skull 
noticeably larger and nasal bones much more abruptly widened 
anteriorly. 
Color.—Upper parts and outer surface of legs a reddish brown, 


varying according to light from ochraceous to dull ochraceous-rufous, 
the slate-black under color appearing irregularly at surface, particu- 


larly on sides of body and on flying membrane. Cheeks and lips yel- 
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lowish ochraceous-buff. Under parts buffy white, somewhat clouded 
by the slate-gray bases of the hairs. Chest, scrotum, and under sur- 
face of membranes washed with ochraceous buff. Extreme edge of 
membranes cream-buff, becoming whitish posteriorly. Tail a yellow- 
ish ochraceous-buff at base and along edges; elsewhere heavily clouded 
witha dark Prout’s brown. Feet scantily clothed with very short hairs, 
these yellowish on front feet, the terminal phalanges of the fingers 
brown, mixed brown and yellowish on bind feet, the terminal phalanges 
of the toes white. 

Skull and teeth.—As compared with a skull of Sevuropte rus auran- 
tiacus from Banka, the type locality, figured by Jentink,“ that of 
S. amenus is readily distinguishable by its larger size, broader rostrum, 
and by the peculiar abrupt widening of the nasal bones anteriorly, 
which causes the side of the rostrum to be distinctly concave immedi- 
ately behind the region of their greatest width. As in S. aurant/acus, 
the mastoid bull are considerably inflated, projecting backward suf- 
ficiently to be in line with upper rim of foramen magnum. Teeth as 
in Se?uropterus aurantiacus. 

Measurements.—Total length, 308 mm.; head and body, 165; tail ver- 
tebrae, 143; hind foot, 31 (28.6); skull, greatest length, 37.8; condylo- 
basal length, 35.4; basilar length, 29.6; palatal length, 19; diastema, 7.8; 
length of nasal, 9; greatest breadth of both nasals together, 6.4; least 
breadth of both nasals together, 2.8; zygomatic breadth, 23; inter- 
orbital constriction, 8; breadth of braincase above roots of zygomata, 
17.6; mastoid breadth, 19; mandible, 22.8; maxillary toothrow (alve- 
oli), 7.6; mandibular toothrow (alveoli), 7. 

Specimens examined.—One, the type. 

Remarks.—Doctor Jentink has kindly compared a photograph of 
the skull of this animal with the specimen Se¢uropterus aurantiacus, in 
the Leyden Museum. He writes me that his published figure is exactly 
natural size and that it perfectly represents the original;’ further- 
more, that he agrees with me regarding the Pulo Kundur squirrel as 
distinct. 

NANNOSCIURUS PULCHER Miller. 
1902. Nannosciurus pulcher Mititer, Proc. Acad. Nat. Sci. Philadelphia, 1902, 
p. 153, June 11, 1902. 
1906. Nannosciurus pulcher Lyon, Proc. Biol. Soc. Washington, XIX, p. 53, May 
1, 1906. 

Doctor Abbott shot the type of this species on a small tree trunk in 
heavy forest at Sakana Bay, northwest corner of Sinkep Island, 
September 4, 1901. He did not meet with the animal again until 
August, 1903, when he found it common in a patch of jungle near the 


«Notes from the Leyden Museum, XII, 1890, pl. vu, figs. 11 and 12. 
6 The excellence and accuracy of the plate I have myself verified in the case of the 
three type specimens figured on it. Unfortunately, when examining the squirrels in 
the Leyden Museum, I neglected to take notes on the skull of S. aurantiacus. 
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shore a few miles farther east on the same island. ‘I heard a num- 
ber” he writes, ‘* but only saw the two I shot. The voice is a very 
high-pitched thin little whistle, kept up several minutes at a time like 
the ‘ scolding’ of bigger squirrels.” 


Family MURID.®. 
MUS FIRMUS Miller. 


1902. Mus firmus Mitter, Proc. Acad. Nat. Sci. Philadelphia, p. 155, June 11, 
1902. (Linga. ) 
Great Karimon (5), Sugi (5), Sugi Bawa (3), Moro Besar (2), Bakong 
(4), Sebang (2), Linga (5). 
This is a common rat throughout the Archipelago, though not as 
abundant as the members of the rattus and surifer groups. For 
measurements see table, page 268. 


MUS LINGENSIS Miller. 


1900. Mus lingensis MiLuErR, Proc. Washington Acad. Sci., II, p. 206, August 20, 
1900. (Linga.) 

1902. Mus lingensis MttLer, Proc. Acad. Nat. Sci. Philadelphia, p. 154, June 11, 
1902. (Linga and Sinkep. ) 

Great Karimon (21), Sugi (2), Sugi Bawa (4), Batam (4), Bintang (6), 
Moro Besar (1), Moro Kechil (7); Bakong (22), Sebang (8), Linga (17), 
Penuba (6), Sinkep (33). 

The local form of the Mus surifer group appears to be the most 
abundant and generally distributed member of its genus. . Considerable 
variation is shown by the 127 specimens collected by Doctor Abbott; 
but taken as a whole the series from the Archipelago is noticeably less 
brightly colored than that from the Malay Peninsula. For measure- 
ments see table, page 267. 


MUS near RATTUS. 


Great Karimon (1), Sugi (2), Sugi Bawa (6), Batam (2), Kundur (1), 
Moro Kechil (11), Bakong (4). 

Members of the Mus rattus group are very generally distributed 
throughout the Archipelago. The twelve skins collected by Doctor 
Abbott are all of the alexandrinus type of coloring, but the series are 
not sufficiently extensive to show whether more than one local form 
is represented. In the six skins from Sugi Bawa the belly is uni- 
formly light buff, conspicuously paler than the dull yellowish-brown 
underparts of the two from Pulo Sugi. The four from Bakong are a 
peculiar slaty brown below. Two of the skins from Batam (male No. 
142128 and male No. 142129) show no special peculiarities; underparts 
pale cream-buff. The third (male No. 142132) has much the same color- 
ing as those from Sugi. The tail is, however, more finely annulated 
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are imperfect. 


1902. Mus fremens MiuuEr, Proc. Acad. Nat. Sci. Philadelphia, p. 154, June 11, 


1902. 


‘ A specimen was taken on Linga August 29, 1901, and another, the 
type, on Sinkep a week later. 
of the islands of the Archipelago, though the animal occurs on the 
mainland of Sumatra as well as on certain islands off the west coast.“ 


Two specimens (adult female, No. 142126, and immature female, 
No. 142127) were taken at Semimba Bay, Batam, on September 20, 


1905, by Mr. Kloss. For measurements see table, page 268. 


Measurements of Mus from the Rhio-Linga Archipelago. 














rings to the centimeter near base. 


MUS FREMENS Miller. 


MUS CONCOLOR Blyth. 








Name. Locality. 

Mus lingensis ...| Pulo Batam..........- 
Me. eicds Jeubeueee ipa vdciadavdenaas 
iktds0dncabesens Gicdcsencecsavades 
eee i naagtseeneeddin 
mS see Pulo Bintang ......... 
ae 
Do 
Diaconscaen Pulo Moro Kechil..... 
eee Sbrcctuaeeasaanvas 
i ccavdeesekanstn Plbwtcgacdccti suey 
Ee Gvatiscsvsvcs bande 
Bn isaresi thins Pulo Bakong.......... 
I dcciée ncucwectedeccnes 
re Senicsees jiitkasetaquriagi xia 
PbS Sik cvaawal ededestaecsavoceaes 
Ps sigidawaee = ji beneg cinctemaitt 
uenaswuls Pulo Sebang .......... 
NS «ahaa oa deeneae i Sitcmadédbewseee 
| eee f BL iviveraseccuenen 
BN ilo ouccs | do 
ilvctcennaae .do 
Oss cesenaos do 
ae er Gi ivs danskadeanede 
Paccsenscualioeesd Piinhiasieniduneuse 
es Pula Penuba.......... 
i dedavaevwe I de cetdukndscakad 
ON dilating Sioa cssdaus ecavketes 
Ns cu tiiwetnwcbe eGo Miia titanic ken 
DE Puaine os ibnckiastnstacesie 
i gies ianintaciieae wie we 

Mus near r t/tus.| Pulo Sugi ............. 
Do..........| Pulo Sugi Bawa....... 
I os Ni ket Re tetra et eeace 
eee Tee ik waiiennahdecainn te 
| ESS Pulo Kundur......... 
Ne cracks Pulo Bakong.......... 
ices eneewas tonne |_| Ras aes 
ae Pulo Batam ........... 
Ss cae Warsretatette Midauwcaceedeesabs 
iia « a ékeceaed ares cilaakehadsan 

Mus fremens..... ic kvad in Salsa ses bru 
DB veststesse GOIN cceasset<ccase 


«See Miller, 


Proc. U. 





123034 
142128 
142129 
142132 
113046 
@ 113087 


a Type. 





Num- ee Total 
ber. Bex. length. 
mm. 
142136 | Male adult ..... 359 
142138 |..... ___ ESP 338 
2135 352 
311 
r 397 
‘ 402 
wists 371 
122954 | Male adult ..... 393 
fe eee 277 
122965 MERcwoasccues 375 
122966 Pil cskadesass. 359 
123027 |....- PP desdcecess 378 
123031 See | 364 
123012 | Femaleadult...| 345 
123019 |..... Micidianess | 340 
123024 |..... ee 323 
123058 |..... Pp sanccreees | 377 
123066 |..... ee 368 
«101614 | Male adult ..... 387 
9044 |..... Rr 34 
BOOS Io cccd GP cecenccees 389 
3049 '..... i astscuinds 120 
119060 |..... ee 383 
113040 Female adult... 3380 
123084 Male adult ..... 367 
119006 |....- i vsdcnwauns 365 
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than in any member of the group that I have seen, having about 16 
Both tail and ears of this specimen 
For measurements see table, page 267. 


These are the only records from any 


Head 
and 


mm, 
191 
179 
187 
166 
223 
225 
212 
204 
205 
200 
189 


210 
200 
199 
188 









S. Nat. Mus., XX VI, p. 463, February 3, 1903. 


ody. 


215 | 


267 


- 


Hind 
Tail : | foot 
verte- — with- 
bre. . out 
claws. 
mm, mm, mm, 
168 | 37 35 
159 | 36 33 
165 | 39 36.4 
145 | 37 34.6 
174 | 40 38 
177 | 40 38 
159 | 39.6 37 
189 | 38 36 
72 | 38 35.6 
175 | 35.4 34 
170 | 38 36.4 
163 | 42 39 
154 | 43 il 
145 | 38 35.4 
141 37.8 36 
135 38 36 
162 38 35. 6 
160 37.4 36 
171 | 42 40.4 
166 | 39.6 38 
170 42 40 
183 | 39.6 37.6 
Be kanacdiedanada 
175 37.6 35.4 
170 39 37 
WU fi cneealidesesa 
176 38.4 36 
171 41 39 
163 41 39 
176 40 39 
1860 (37 35 
164 34 32 
72 | 37 34.8 
182 36.6 3.4 
192 37.4 36 
155 «(34.6 33 
167 33 31.4 
192 35 32.4 
195 34 31.6 
sine 33 31 0 
. 46 i+ 
324 «47 44.6 
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Measurements of Mus from the Rhio-Linga Archipelago—Continued. 

















Head) Tail | ‘lon 
y | . ear al * oot 
Name. Locality. — Sex. on and verte- — with- 
— eng ).|hody.| bra. | 400% | out 
| claws. 
mm. | mm.) mm,| mm. mm, 
Mus concolor ....| Pulo Batam........... 142126 | Female adult... 262 | 123 | 139 | 22 20 
ii sasccsnadlinsed i cckeiecenadnctens 142127 Female, imma- 224 109 «115s 22 20 
ture. | 
Mus firmus...... Great Karimon. ...... 122820 | Male adult ..... 505 | 250 50 47 
Dv dcanckgeslawcss | RE ae ee 122838 |..... eek sues 520 | 256 49 45 
| 234 47 13 
247 45 42 
247 45 42 
249 50 46 
} 225 49 45 
} 218 50 16 
245 49 46 
232 47 44 
115 | 520 | 264 50 16 
MGs cuccasmutoweme OU dasicewapaecuned 115589 | Female adult...} 518 | 246 47 | 44 
Rss cccanae vies es Pe cc Lataasmaucons 115588 |..... SD sch d hem 487 | 230 47 44 
esis lanes Pulo Sebang .......... 123065 | Male adult ..... 517 250 ” 47 
es 5 saan Pulo Bakong..........| 123021 |..... Wl cscustede< 452 226 17 | 44 
sained PPS ciedsenes 450 230 47 44 
Sasvd Pk ddmterntnext 538 269 52 49 
Female adult 488 234 is 44 
hae enue onenain 500 | «245 50 18.6 
itt kedecunede 190 230) 48 44 
Male adult ..... 361 207 41.4 39.4 
PS 205 os Geteead Ws accatdedecdéscbel nesses Se iuhieus t 359 201 40.4 38 
eS Spin keieekgatacanke Female adult... 356202 | 39 36 
“epee PulaSugi..........- i Male adult ..... 126 234 | 43 | 41 
eabinacd Beat 406 229 | in tiok Ckees 
daira MP ssksbanwss 378 = 207 10.4) 38 
ceed as 359 «191 | 39 36.6 
Rares: Oe 373-205 | 39 37 
Female adult... 360 200 | 38.6 36 
Pulo Bintang ......... 115573 Male adult ..... 398 | 219 43 10.4 





aType. 
Family VIVERRIDZ. 
VIVERRA TANGALUNGA Gray. 


1902. Viverra tangalunga Miter, Proc. Acad. Nat. Sci. Philadelphia, p. 156, 
June 11, 1902. (Linga. ) 


An adult female was trapped by Malays on Linga Island, August 
27, 1901, and three others were taken on Bintang in 1902. These are 
the only specimens that Doctor Abbott has secured in the Archipelago. 
For measurements see table, page 271. 


ARCTOGALIDIA SIMPLEX Miller. 


1902. Arctogalidia simplex Mitter, Proc. Acad. Nat. Sci. Philadelphia, p. 156, 
June 11, 1902. (Linga. ) 


Three specimens are now known: The type, an adult male, taken 
August 30, 1901, on Linga, an immature male taken September 2, 1901, 
on Sinkep, and an adult female shot in a cocoanut plantation on the 
same island, August 7, 1903. The skins show no variations worthy of 
note. An adult female, of this or a closely related form, was taken on 
Batam, September 16, 1905, by Mr. Kloss. For measurements see 
table, page 271. 








o 
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ARCTOGALIDIA FUSCA, new species. 


Type.—Adult male (skin and skull), Cat. No. 122920, United States 
National Museum. Collected on Pulo Kundur, Rhio Archipelago, 
June 22, 1903, by Dr. W. L. Abbott. Original number, 2540. 

Characters.—Size about as in Arctogalidia simplex, but color darker, 
and all three dorsal stripes well developed. 

Color.—Type: General color above a rather dark smoke-gray or 
drab-gray, irregularly lightened by the narrow buffy gray subterminal 
annulations and.silvery gloss of the hairs. On crown, ears, feet, and 
distal two-thirds of tail the color deepens to nearly black. Dorsal 
stripes blackish, the central clear and sharply defined, the laterals less 
distinct, though evident. Sides of neck washed with light ochraceous- 
buff. Underparts broccoli-brown washed with pale buffy, this color 
running out faintly on basal third of tail. Forehead with the usual 
whitish stripe. 

Skull and teeth.—The skull and teeth do not differ appreciably from 
those of Arctogalidia simplex. 

Measurements.—For external measurements see table, page 271. 
Skull of type: Greatest length, 98 mm.; upper length, 90; condylobasi- 
lar length, 93.8; basilar length, 89.4; palatilar length, 51.2; breadth of 
palate between anterior molars, 15; zygomatic breadth, 62; constric- 
tion in front of postorbital processes, 18; constriction behind post- 
orbital processes, 17; breadth of braincase above roots of zygomata, 
34.4; mandible, 73.4; maxillary toothrow (exclusive of incisors), 35; 
mandibular toothrow (exclusive of incisors), 37. 

Specimens examined.—Four, all from Pulo Kundur. The skull of 
an adult female from Pulo Bintang (No. 115600, August 18, 1902) may 
represent the same species. 

Remarks.—The Kundur Arctogalidia is fully as dark as the black- 
eared animals of Borneo and the Malay Peninsula, but is readily dis- 
tinguishable by its smaller size. From the small members of the 
genus it differs in its dark color and well-developed dorsal stripes. 





PARADOXURUS BRUNNEIPES, new species. 


Type.—Adult male (skin and skull), Cat. No. 122886, United States 
National Museum. Collected on Pulo Kundur, Rhio Archipelago, 
June 24, 1903, by Dr. W. L. Abbott. Original number, 2549. 

Characters.—In general like Paradorurus hermaphroditus of the 
Malay Peninsula, but ground color of upper parts more yellowish, and 
feet dull brown instead of nearly black; skull with audital bulle 
noticeably reduced in size. 

Color.—Type: Ground color throughout ochraceous-buff, dull and 
pale on back, brighter on under parts and base of tail, grayer on neck. 
Crown, ears, and area below and behind eyes dark hair brown; face 
Proc. N. M. vol. xxxi—06——18 
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and cheeks dull, buffy gray; feet broccoli-brown, scarcely darker than 
legs; tail dull blackish on terminal half, except for a white ring 30 mm. 
wide, 80 mm. from tip; on basal half the black gradually gives place 
to the ochraceous-buff; dorsal markings normal, the clear black longi- 
tudinal stripes extending onto base of tail, where, however, they 
become broken up into spots. Beyond the lateral stripe a second band 
is indicated by a row of spots, and beyond this the sides are irregularly 
spotted, especially at shoulder and in front of thigh. 

Skull and ieeth.—Although similar in its structural details to that of 
Paradorurus hermaphroditus, the skull is larger, the rostrum and pal- 
ate are broader, the audital bulle are distinctly smaller and less inflated. 
Teeth as in the related species, but larger throughout. 

Measurements.—For external measurements see table, page 271. 
Skull of type: Greatest length, 114 (112) mm.; upper length, 102.8 
(98.6); condylobasilar length, 109 (109); basilar length, 102.6 (104); 
palatilar length, 49.6 (50); breadth of palate between anterior molars, 
23 (21); breadth of rostrum through roots of canines, 23 (21); zygomatic 
breadth, 65.4 (65); constriction in front of postorbital processes 19.4 
(18.8): constriction behind postorbital processes, 9.4 (12); breadth of 
braincase above roots of zygomata, 32 (34); mandible, 84 (83); maxil- 
lary toothrow (exclusive of incisors), 42.4 (41); mandibular toothrow 
(exclusive of incisors), 48 (46.4). 

Specimens examined.—-Three, all from Pulo Kundur. 

Remarks.—This species is readily distinguishable from Paradorurus 
hermaphroditus by its brown feet, a character to which I find no 
approach in a series of about fifty specimens. The cranial characters 
may be of less importance, though the skull of the type can not be 
matched among numerous skulls of 2. hermaphroditus collected by 
Doctor Abbott. The three skins show no variations worthy of special 
note. 


Family MUSTELID. 
AONYX CINEREA (llliger). 


Two clawless otters have been taken in the Archipelago, an adult 
female shot among the mangroves on Great Karimon, May 28, 1903, 
and a young male (no. 123068) caught by natives off Pulo Sebang, 
July 31;1903. Their measurements are, respectively: Head and body, 
468 mm.; tail, 270; hind foot, 89; and head and body, 330; tail, 180; 
hind foot, 70. 





«Measurements in parenthesis are those of an older male P. hermaphroditus from 
the Rumpin River, Pahang (no. 115487), the largest in an extensive series from the 
mainland. 
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Measurements of Viverra, Arctogalidia, and Parado.xurus from the Rhio-Linga Archipelago. 





| Hind 

| . ~ Head} Tail | ,,; foot 
Name. Locality. — Sex. a and | ver — with- 

| _ Bt. body.| bree. “| out 
| claws 

i mm. mm, | mm, mm, mm. 
Virverra tangalunga SO ae 113067 Female adult... ........ 655 | 360, 100 97 
Do ..-. Bintang..... 115597 Male adult..... 990 | 675) 315) 101 at 
ee iecasnd Pees 115598 | Male immature. 850 | 580] 270}...... 90 
Do > a do......| 115599 Female adult... 983 | 658} 325 ]...... 95 
Arctogalidia simpler........| Linga ...... @113069 Male adult . 1,050 | 515) 535 83 80 
Do Sinkep ..... 115144 |..... do 405 | 475 77 80 
DU ciimictwsseaubensasualvanGe ee 123103 Female adult... , 035 480 | 555 80 &5 
Do Batam...... 142153 |..... ivsaccesese] Gl ieaeuad GUE le scansieccada 
Arctogalidia fusca Kundur .... Male adult 485 | 485 89 83. 
EPebnishancackontecasncteused oe eh, EEE do TOE Fecnaatne 86 82 
DO cadwvetahusteenaesecsinaned i ccccoul See inexes do v14 r80 90 86 
ee ne se - 8 86|| ee do 490 bad 91 x6 
Paradozurus brunneipes.... ....- do ......|@ 122886 |..... do 5 450 91 87 
PO savidudéwesdensadeund nanan Pe séteda Female adult... 125 | 400 85 80 
DP dccintdneseusiaacasuelicenat G6 iccccl SE lo ccax do 500 420 82 78 





a Type. 
Family TUPAIID®. 
TUPAIA CASTANEA Miller. 


1903. Tupaia castanea Mitier, Smithsonian Miscell. Coll., XLV, p. 54, 
November, 6, 1903. 
The two original specimens of this species, collected on Pulo Bintang, 
August 9 and 11, 1902, are all that have thus far been taken. Both 
were shot in heavy forest. For measurements see table, page 272 


ala. 


TUPAIA TANA Raffles. 


1822. Tupaia tana Rarrves, Trans. Linn. Soc., London, XIII, p. 257. 
(Sumatra). 

1900. Tupaia tana MituEr, Proc. Washington Aead. Sci., II, p. 229, August 20, 
1900. (Linga.) 

An adult male taken on Linga Island, July 16, 1809, is the only 
specimen known from the Archipelago. For measurements see table, 
page 272. 

TUPAIA PHZURA Miller. 
1902. Tupaia phaura Mituer, Proc. Acad. Nat. Sci., Philadelphia, p. 157, June 
11, 1902. 

Three were taken on Sinkep Island in 1901. The animal has not 

been met with elsewhere. For meaurements see table, page 272. 


TUPAIA FERRUGINEA Raffles. 


Two adult females (Nos. 142151 and 142152) were taken by Mr. 
Kloss at Semimba Bay, Batam, September 15 and 16, 1905. They are 
slightly larger than two collected by Doctor Abbott on Singapore Island 
(Nos. 111977 and 111979) in October, 1900, a difference especially 
noticeable in the molar teeth, but 1can detect no appreciable peculiari- 
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ties in color except that the tail is slightly more gray. The material 


is not sufficient to show whether it is necessary to recognize the two 
forms by name. For measurements see table, page 272. 


TUPAIA MALACCANA Anderson. 


1879. Tupaia malaccana ANDERSON, Anat. and Zool. Researches, Yunnan, p. 134, 
(Malacca. ) 

1900. Tupaia malaccana MiLuEer, Proc. Washington Acad. Sci., II, p. 230, 
August 20, 1900. (Linga.) 

1902. Tupaia malaccana MiuuEr, Proc. Acad. Nat. Sci., Philadelphia, p. 157, 
June 11, 1902. (Linga and Sinkep. ) 


During his first visit to Linga Island Doctor Abboit obtained two 
adult males and an adult female of the Malacca treeshrew. A fourth 
specimen was taken on the same island in 1901. Two were procured 
on Sinkep in 1901 and four in 1903. On these two islands it is there- 
fore apparently the commonest member of the genus. The skins 
show no specially noteworthy variations in color. For measurements 


see 


table, page 272. 


Measurements of Tupaia from the Rhio-Linga Archipelago. 





i | | 
| Total |Head) Tail | ping) foot 











Name. Locality. |Number.| Sex. ee | and jverte- with- 
| length. body.! bre. foot. out 
| | | claws. 
| mm. | mm.| mm.| mm.| mm 
Tupaia castanéa......... Pulo Bintang.| 115607 | Male adult ..... 360 | 210; 150 | 46 44 
PR ws cncneivesevreceinnede Ds decades }@115608 | Female adult... 345 | 200| 145) 44 42 
Tupaia tana............- SAR ss cvctons | 101597 | Male adult ..... $24} 191 | 133 | 42 3 
Tupaia phzura ......... Sinkep | 335 | 195 | 140 | 46 43.6 
PA vienkotioumeseses ceased do 325} 195| 140} 43 40 
PP ai hasesdedeentenlexestl ee 335 | 195 | 140 | 44 41 
Tupaia ferruginea....... | Batam 360 | 200) 160 | 43 40 
_ eee les aut do 334} 180] 154 | 41 38.6 
Tupaia malaccana....... | Linga OO tS Te ee ixpesetivdcnces 
PR ccs iiehnekdlssienhinnadia BO snes 305 | 140} 165 | 34 32 
PR cae chewisaswsaéscsindve do 297 | 141 | 156 | 36 33.6 
SD as adidas odsequseionscd do 305 | 140| 165 35 33 
_ See Sinkep 313 | 133 | 180 | 35 33 
DE cqmapiuesdcdseavealresed oO. 290 | 130; 160 | 35.6 33 
De incites iste asccet do 277| 127| 150 | 35 33 
Soars taticsen aces tease do 290 | 130| 160 | 36 34 
Female, imma- | 
| Raa lee ee ee do 123107 CO ic ncondcad 270 | 120) 150 | 34.6 32.6 
DD cv henvenvdctsnasavaane’ do 123105 | Male adult ..... | 805) 140} 165 | 34 32 
| | 

















a Type. 
Family COLUGIDZ.¢ 


CYNOCEPHALUS ? VOLANS Linnzus. 


Great Karimon (1), Bintang (6), Kundur (3), Bakong (1), Sebang (1), 
Penuba (3). 





@ See Miller, Proc. Biol. Soc. Washington, XIX, p. 41, February 26, 1906. 

+1768. Cynocephalus BoppaErt, Dierhundig, Mengelwerk, II, p: 8, Type, C. volan$ 
from Ternate. 

1780. Galeopithecus Pauuas, ‘‘Acta Acad. Sci. Imp. Petrop., IV, p. 208.” 
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The flying lemur is common and generally distributed throughout 
the Archipelago. Among the fifteen specimens collected by Doctor 
Abbott there is some variation in size, though the series from the dif- 
ferent islands are not extensive enough to show whether more than one 
local form is represented. For measurements see table, page 273. 


Measurements of Cynocephalus from the Rhio-Linga Archipelago. 


| 


| > : a 3 

| A = = os = 
s = o 32 Es 

4 s ) : 

| Num exis 2 es ies| 3 les 
Name. } Locality. : Sex ® 8 & 2 13s/| S$ 145 
. ber. on _ 2 = =? = = 
| aig > eies!2zies 
| 3 = = = |e5| & \e5 
= 3 3 = is~| £ig~ 

& | = =x = ei te 


»~+ mm mm. mm. mm. mm, 
295 73 | 67 85 
230 69 § 79 71 
250 72\ 65 | 84 77 


Pulo Bintang...) 115605 
Great Karimon.) 122541 
Pulo Kundur...| 122888 





: 

a Go ..........| 122880 250 74 68 8&3 76 

Pulo Sebang ...| 123069 192 66 58 74 68 

Pulo Bakong ...| 123035 215 65 | 57 69 62 

Pulo Penuba ...| 123086 220 69 | 62) 76 69 

wGeceen Bier enecteoeee GO cscccecces| ee 240 69 63 72 65 
Sgnaenebesoescclocese do .........-| 123088 240 69 62 73 67 | 
! | 
/ 
/ 


Family EMBALLONURIDZ. 
EMBALLONURA PENINSULARIS Miller. | 


This is the only insectivorous bat that has been collected in the 
Archipelago. Twenty were found roosting beneath a fallen tree in 
the forest at Pasir Panjang, Bintang, August 6, 1902, tive were shot 
beneath an overhanging rock on Karimon Anak, June 3, 1903, and 
three were shot in caves on the shore of Pulo Sanglar on July 10, 1903. 


For measurements see table, p. 273. 


Measurements of Emballonura from the Rhio-Linga Archipelago. 


| 


Pod ot ss 

, he s|é 

| a = -t{s z £ 

‘ Num- | te 2S lizeis 2 
Locality. ber, | Sex S S colic iwig g 
a 2 5 a ~ sc a a) 7 T 

| | = a . = 5 SEigsizlc. = o 

| = i = = oa is 5 = .e si= = 

| = = 2 = & = e9isiZis] & Lot 

| S es = 5 o ia S>i/LIiSi=a| @ x 

| & & & = = D & = _ a a 

hes os 


| 


mm, mms mm, mm.mm.|mm,. mm, | mm, 
- Qe 9 1 















7 42 \7 | 33 67 | 48 | 43 | 12 
PL Gkistete wows | 115645 7 41 | 7.2| 34 67] 48 | 44 12.6; 11 
_ ae 115648 6.8) 43.6) 6.8) 37 | 70 | 51 | 47 | 13.6 12 
Os cbseewaes 115649 5 6.6) 41.6) 6.4) 31.4) 67 | 47 | 42)138 | 1 
 nvuccawnee 115650 6.8 43 7.4; 36 | 70) 51 | 48 | 12.4) 10.4 
eR 115652 7 41 7 33 67 | 47 | 44) 13 12 
i scdasenen 115655 8 42 6 | 34 65 | 48 | 44 | 13 ll 
ee 115658 7.6) 42.8] 7.6) 35 | 72 | 49 | 46/13 | 12 
ee eS. 115660 6.4) 43 6.6, 34 68 | 47 | 43 | 13 11.4 
Do pégesavutes 115661 6.2) 41 7 34.6) 58 | 48 | 44 | 13.4) 12 
Karimon Anak ., 122843 7.2;42 17 | 36 | 65 | 48 | 43/ 10.4) 9.4 
Ps hsayenvece 122844 6.4) 41 7 33 65 | 43 | 40 | 11 10 
BP datacnaene 122846 6.2) 40 6.8, 32 64 | 42 | 39 | 10.2) 9 
Pulo Sanglar....| 122984 7 | 42.417 | 34 | 64 | 43) 42/11 10 
OO cane --| 122985 7 42 |7 34 BS 4 
OW va dnadback 122986 6.4 43 7.2) 35 
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Family PTEROPID2. 
CYNOPTERUS MONTANOI Robin. 


1881. Cynopterus montanoi Rosin, Bull. Soc. Philomath. Paris, 7th ser., V, p. 
90 (Malacca). 
1901. Cynopterus montanoi Miter, Proc. Washington Acad. Sci., III, p. 137, 
March 26, 1901. 
Bats of this genus are evidently common throughout the Archipelago. 
They all appear to be referable to Cynopterus montanoi. 


Measurements of Cynopterus from the Rhio-Linga Archipelago. 


| a > 

3 s 

. et : ; a |: 

= | = : = LZ e 

: Num- ' bo | BM |S wis)| & - 
Locality. he Sex. S | 3 <s| 2 s|% 5 g 
er. 2 | & a o| = | = 

= , Sie isStitea  SIVTIBI12 

@ielgle/S |E/SlEB ela eis 

= — 2 = & = oS = = = be — 

° 2sis/| 5 oi;f/138/| 4 Siz i ala 

& Se | & mR oe) me | ee | | 


| | 
.- mm, mm. mm.) mM, mm. mmM | mM. mMm.jmmM. mm. | mm, 
me ie 8) 
























10 {23 | 12 | 62.4) 23 | 41 | 105 | 85 | 84) 18 | 15 
Do 3 1B Ls 27 | 43 | 105 | 84} 80/17 | 15 
TID ois sksck in] MET oc nF scnepscncstecusehs wal 22 14 | 60 | 25 | 42 | 103} 83 | 81 | 17.4] 15.6 
Do 9 (25 | 13 | 62 | 24) 42 | 108 | 86 | 8 | 18 | 16 
Do }12 (23 | 12 | 61 | 23} 42] 108) 87] 85 |17 | 15 
Do 11 (23 | 13.6) 62 | 22 | 40 | 110 | 88] 85 | 20 | 17 
Do 2/10 26 | 13 | 65 | 25) 46| 115) 95/91 | 20 | 17 
Do 5) 11 (24 | 13 | 64 | 24 | 45 | 108 | 86 | 85 | 19 | 17 
Do 8 25 | 14 | 65 | 23 | 42 | 108 | 87 | 84 | 17.6 15.6 
Do 9 (25 | 14 | 62 | 23/ 41 | 104 | 85 | 83 | 18 | 16.6 
Do 8 (22 | 16 | 65 | 23 | 43 | 110] 91 | 88} 18 | 17 
Do | 7 (26 | 15 | 63 | 24) 43 | 104 | 86] 83) 17 | 15 
Do 99/10 |25 | 15 | 62 } 24 | 40 | 107 | 85 | 83/ 18 | 16 
Do 9.4:25.4] 13 |.....] 24 | 41 | 108 | 8 | 82/18 | 16 
Do | 9 25 | 14 | 65 | 26 | 45/113) 92] 90/19 | 16 
Do 5| 9 [23 13 | 61 | 23) 41 | 102 | 81} 80/17 | 15 
Do 110 25 | 13 | 64.6! 24 | 441115] 91189) 19 | 17 
Do 8.224 | 13 | 63 | 25) 40 107 | 8 | 84/18 | 15.6 
Do 9 (2 | 13 | 64 | 25) 45 109/86 85/17 | 15 
Do 8 |19 | 12.4) 52.4) 20 | 36 85 | 65 | 63 | 16.6 13 

Pulo Kundur 10 (24 | 13 | 62 | 2} 42 99172) 78) 17 15 
Do 10 (24 | 14 | 63 | 22| 42 131] 82) 81/16 | 15 
Do 8 (24 | 14 | 6 | 24) 43 109] 82) 80/16 | 15 
Do 8 (25 | 13 | 66 | 26| 44 108] 88 | 87/18 | 16.4 

Pulo Sanglar 10 (25 | 12 | 64 | 25| 43 | 107| 79 | 81/17 | 14.2 
Do 8 (24 | 13 | 62 | 23) 43 | 102] 81 | 81/17 | 14 
Do 8 (24 | 13 62 23 | 40 | 101 | 79 80 | 16 14 

Pulo Penuba 10 (26 | 13 62 25 | 42 | 102 | 78 | 78 | 17 | 16 
Do 94 (25 | 14 | 64 | 26| 44) 99] 83 | 81 | 17.4) 14.4 
Do 9 (26 | 13.4) 67 | 26 | 44 | 107 | 8 | 88/19 | 17 
Do 10 (25 | 12 | 63 | 25| 41 | 1083] 79 | 78) 15 | 14 

| 





| 


PTEROPUS VAMPYRUS (Linnzus). 


1900. Pteropus vampyrus Miuter, Proc. Washington Acad. Sci., II, p. 237, August 
20, 1900. (Linga.) 


Eight specimens taken on Linga Island are the only ones procured 
by Doctor Abbott in the Archipelago. 
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Measurements of Pteropus vampyrus from Linga Island. 
















| > = ee ‘ 
3S = : -& : os 
| 3 2. ei ei sis 
: =a ~ 2 = 20 S ae 
Num- on 3 =e} @ |. e S S a 
ber. | @ a = = c — a a 
: =} fe | ee oa ~ D = & & 
| mm. mm, mm, mm, mm, mm. mm, mm, mri. 
101590 | Male adult................ hocweees be 310 61 55 | (200 77 | 155 | 370) 295 263 
101592 rr 270 60 52 165 75 | 127) 308 | 247 217 
101594 | Male adult....... 306 62 53 | .192 8) | 143} 342) 277 242 
101589 | Female adult .... 279 5S 50 «6193 8) | “144 | 342) 270 250 
101591 | Female immature -| 260 3s 50 | 167 78) 130| 305 250 220 
101598 | Female adult ....................... 305 63 58 197 8 | 155 | 350) 287 268 


101596 |..... Gevsdstbboquticvascedduccitvetaide 290 67 60 199 80; 148) 340 280 245 


Family CERCOPITHECID. 
MACACA FASCICULARIS (Raffles). 


Apparently common and generally distributed throughout the 
Archipelago. For measurements see table, page 276. 
PRESBYTIS CRISTATA (Raffles). 
1900. Semnopithecus maurus MiLuer, Proc. Washington Acad. Sci., II, p. 239, 
August 20, 1900. (Linga. ) 

Conimon throughout the Archipelago. The two skins from Pulo 
Sugi are rather darker than the others, as the silvery tips to the hairs 
are less conspicuous, but otherwise the series shows no special pecu- 
liarities. For measurements see table, page 276. 


PRESBYTIS RHIONIS Miller. 


1903. Presbytis rhionis MiLLEeR, Smithsonian Miscell. Coll., XLV, p. 64, Novem- 
ber 6, 1903. 
Common on Pulo Bintang, but thus far not known from any other 
locality. For measurements see table, page 276. 


PRESBYTIS CANA, new species. 


Type.—Adult male (skin and skull), Cat. No. 122915, United States 
National Museum. Collected on Pulo Kundur, Rhio Archipelago, 
June 28, 1903, by Dr. W. L. Abbott. Original number, 2558. 

Characters.—Similar to Presbytis rhionis, but larger and with con- 
spicuously gray head. 

Color.—The general color so closely resembles that of Presbytis 
rhionis as to require no detailed description. On the crown and fore- 
head, however, the hairs are light gray from base nearly to tip, 
producing a distinct pale crown patch by which the animal is easily 
recognizable. 

Skull and teeth.—The skull and teeth do not differ appreciably from 
those of Presbytis rhionis. 
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Measurements.—For external measurements see table, page 276. 
Skull of type: Greatest length, 89 (88)¢ mm.; condylobasilar length, 66 
(64.6); basilar length, 58 (57); palatal length, 30 (28); palatal breadth 
between front molars, 19 (19); zygomatic breadth, 73 (68.8); mastoid 
breadth, 60.6 (60); breadth of brain case, 52.4 (50.4); postorbital con- 
striction, 47.2 (44.8); interorbital constriction, 8 (6.8); least distance 
from orbit to alveolus of inner incisor, 19 (19.8); greatest depth of 
brain case, 42 (44); mandible, 65.2 (62); maxillary tooth row, exclusive 
of incisors, 28.4 (28); mandibular tooth row, exclusive of incisors, 
32.4 (33.8). 

Specimens examined.—Six from Pulo Kundur and two from near 
the mouth of the Kateman River, eastern Sumatra. 

Remarks.—The six skins from Pulo Kundur show no important 
variations. All have the gray head markings well developed and the 
thigh patches large and conspicuous. In one female (No. 122911) the 
back is lighter than usual and the legs are browner, probably the result 


of bleaching. In the two from the Kateman River the thigh patches 
are somewhat reduced. 


Measurements of monkeys from the Rhio-Linga Archipelago. 


| | | Total Head| Tail 


Name. Locality. Number. Sex. | and |verte-| Foot. 
| | a body.| bre. 

| | mm. | mm. | mm. | 1am. 

Macaca fascicularis ..... Great Karimon. ..... 122849 | Male adult ..... | _ 920] 420) 500 ]...... 
SR Satcsickcanescl con Pula Bintang......... | 115676 |..... PP iccstectes | 1,010} 485) 525 122 
d 5677 |..... er ee 928 445 | 483 128 
Female adult... 942 | 420) 522 112 
| Male immature. 905 | 425 480 140 
470 | 550 130 


475 | 655| 147 
550 | 675| 142 
495 | 660| 145 











502655 142 

630 | 717 150 

510 | 740 155 

475 | 710 150 

| 540 600 130 

ture. 
Female adult...| 1,275 | 535) 740 145 
ee O --- ee 20e| 1,255 | 515 | 740 145 
Male adult ..... 1,260 | 563 697 160 
Maleimmature.| 1,045 | 425/| 620 148 
Male adult ..... | 1,213) 550) 663 150 
Female adult...| 1,173 | 468 | 705 150 
sedes do..........| 1,185 | 470| 665 | 158 
Satie do ..........| 1,090 | 460) 630 148 
Female imma- 965 | 360 | 605 135 
ture. 

Male adult ..... 1,110 | 470) 640 155 
Neeee do ........-.| 1,180 | 480 | 650 155 
Female adult...| 1,170 | 455 | 715 152 
seowd O ...0-eeee-} 1,185 | 470} 715 157 
ae do ........--| 1,158 |. 493 | 660 14 
petaal do ..........| 1,225 | 485] 740 158 





aType. 


@ Measurements in parentheses are those of an adult male Presbytis rhionis (No. 115666). 
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GEOGRAPHICAL LISTS OF SPECIES. 


In the following lists the species are arranged according to islands. 
The descriptions of the localities and the field observations are mostly 
from Doctor Abbott’s letters, labels, and notebooks. For the spell- 
ing of the geographic names I have in most cases adopted that used by 
the collector; the variants are from Findlay’s Indian Archipelago 
and China Sea’ Directory, Middel’s Gids door Nederlandsch Oost- 
Indié, and from the standard maps. 


GREAT KARIMON ( Karimon). 


The northwesternmost island of the Rhio Archipelago. It lies in the 
Strait of Malacca, 11 miles southwest of Tanjong Bulus, the south 
point of Asia. Its length is 10 miles and its area about 30 geographi- 
cal square miles. The northern part of the island is hilly, the surface 
rising to 1,450 feetat Gunong Santan. Most of the low land has been 
cleared and is now grown up to lalangand scrub jungle. On the hills 
the original timber is mostly small, though there is some heavy forest 
at the north. Even here most of the best trees have been cut by the 
Chinese timber towkays from Singupore. 

Tragulus nigrocinctus.—Traguli were scarce and hard to get. 
Those taken were snared by natives at Kampong Pemeral and at Men- 
suda Bay. 

Sus rhionis.—One was shot among the mangroves at Mensuda Bay. 

Ratufa carimonensis.—Shot at Mensuda Bay. : 

Sciurus carimonensis.—Taken at Kampong Punkah on the east coast, 
and at Mensuda Bay, northeast corner of the island. These squirrels 
were very common in the plantations of fruit and cocoa. 

Mus firmus.— 

Mus lingensis.— 

Mus near rattus.—The three rats are not specially mentioned in 
Doctor Abbott’s notes. 

Aonyx cinerea.—-One shot among the mangroves at Mensuda Bay. 

Cynocephalus volans.—No notes. 

Cynopterus montanoi.—One shot while hanging on-a palm leaf in 
dense jungle. 

Macaca fascicularis.—Taken at Kampong Punkah. No notes. 





LITTLE KARIMON (Karimon Anak). 


Karimon Anak lies northwest of Karimon, separated from the larger 
island by a strait about one-half mile wide. It contains about 4 square 
miles, and is hilly; the surface mostly covered with heavy jungle. 

Sciurus peninsularis.—No notes. 

Emballonura peninsularis.—Shot beneath an overhanging rock in 
the forest. 

Pigs, monkeys, and Zragulus exist, but none were obtained. A 
Ratufa is also said to occur. 
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KUNDUR (Konduur). 


Pulo Kundur is not quite 164 miles long—I do not remember the 
exact size—and contains about 90 square miles. It is about 6 miles 
from the nearest point on the coast of Sumatra, and about the same 
distance south of Karimon; between it and the latter there are, how- 
ever, numerous small islets. Sonie islands to the north and separated 
by narrow channels from Kundur are given on the older charts as part 
of Kundur itself. Though much of its surface is low and swampy, 
especially along the coast, the interior is somewhat elevated, three of 
the hills rising to a height of 400 to 500 feet. Much of the interior 
has been cleared for the cultivation of gambier and pepper, and is now 
mostly covered with lalang and low scrub jungle. There are many 
sago plantations. The coast-and lower portions of the island are still 
heavily forested. There isa total population of about 1,000—Chinese, 
Malays, and some Orang Utan and Orang Mantong; these last non- 
MussuJman wild tribes like the Jakuns. 

Tragulus nigrocinctus.—Common. All the specimens taken were 
snared by natives. No small Zragulus occurs. 

Sus 0i.— 

Sus rhionis.—Pigs swarmed in the sago plantations at night when 1 
could not shoot, so 1 employed the wild men to get them. The Orang 
Mantong spear pigs in the following way: They make a screen of 
branches 10 or 15 feet long and 3 feet high near the stumps of newly 
felled sago palms which they know the pigs will visit at night. When 
they hear the animals at work they are able to come within striking 
distance behind the screens, as the pigs are very fond of sago and are 
easily approached while eating it. Sus o¢ was much less plentiful than 
the smaller animal. In addition to the female and young taken the 
men wounded a fine adult male, but their spears broke and the pig 
escaped. 

Ratufa condurensis.—Shot in heavy forest, where they were quite 
numerous. 

Sciurus condurensis.—No notes. 

Sciuropterus amenus.—No notes. 

Arctogalidia fusca.—Those taken were shot in the tops of cocoanut 
palms. 

Paradoxurus brunneipes.—No notes. 

Cynocephalus volans.—No notes. 

Cynopterus montanot.—A dense bunch of about 20 hung to a cocoa- 
nut leaf in Kampong Batu. Of these 17 were killed at one shot. 

Presbytis cana.—Common, but less so than Macaca fascicularis. 
One pair taken were mates. The female was shot first and the male 
came back and showed great anxiety, though all the rest of the drove 
fled in terror. 
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In addition to the mammals obtained in Kundur a large musang, 
probably Viverra tangalunga, was said to exist, also a Manis. The 
Orang Mantong said that the binturong (Arctitis) occurs. A Punam- 
bulus was once or twice seen, and | think I saw a Nannosciurus. 
Macaca fascicularis was very abundant. 


UNGAR. 


Pulo Ungar lies along the southeast coast of Kundur, separated 
from it by a strait a quarter of a mile wide and 6 or 7 fathoms deep. 
Most of the surface is swampy, and great quantities of sago are grown. 
The central part of the island is slightly elevated, and is covered with 
alang-alang (long grass) and scrubby jungle. Wild pigs, especially 
Sus rhionis, are very plentiful. Sus o¢ is less common. Birds are 
numerous, but mammals are much fewer in species than on Kundur. 
Musangs (Arctogalidia or Paradoxurus) and Tragulus are said to exist. 
Macaca fascicularis is very numerous, and many are trapped and sent 
to Singapore for sale. There are no squirrels. Dugongs are said to 
be common, but none were seen. 

Sus rhionis.—The pigs speared by natives were the only mammals 
procured on the island. 


DURIAN (Moro Besar, Durian Besar, Jora). 


This island lies on the east side of Durian Straits, a passage 5 to 8 
miles wide, separating Karimon and Kundur from the more easterly 
island of the Rhio group. It contains 8 square miles, and is very 
hilly, its highest point 1,031 feet. Until recently it was covered with 
forest, but within a few years most of this has been cut off by Chinese 
to prepare the land for pepper and gambier cultivation. Some heavy 
forest remains on the hilltops, and there are patches of. it in other 
places. Most of the surface, however, is now covered with scrubby 
jungle and alang-alang. Moro Besar is 14 miles from Sugi Bawa, with 
the islands of Manda and Jan in the strait. It is 4 miles from Pulo 
Sugi and 19 from the nearest point of Sumatra. 

Mus firmus.— 

Mus lingensis.—No notes on either of the rats obtained. 

1 failed to get a large Zragulus which is said ‘o exist. It was cer- 
tainly very scarce, as the people could catch none, though they made 
plenty of traps and | offered $2 apiece to stimulate their energies. 
Sus rhionis and Macaca fascicularis are both common... There are no 


squirrels. 
JAN (Djan). 


An islet in the strait between Moro Besar and Sugi Bawa, separated 
from the latter by only a narrow strait. This was not visited, but 


specimens of 7ragulus lutescens were brought from it by natives while 
I was at Moro Besar. 
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MORO KECHIL (Durian Kechil, Little Durian). 
July 6-9, 1903. 


Moro Kechil is separated from Moro Besar by a strait one-fourth- 
mile wide containing 2 islets. Tidal currents run swiftly through the 
passage. The island is rocky and hilly, its highest point 571 feet. 
Surface covered with heavy forest of fine timber. 

Mus lingensis.—No notes. 

Mus near rattus.—No notes. 

Rats of two species were the only mammals collected on Moro 
Kechil. As on Moro Besar, a large 7ragulus, a pig (Sus rhionis), and 
a monkey (Macaca fascicularis) occur, though no specimens were pro- 
cured. No squirrels exist. The Malays said there was one tiger on 
the island, but this must have been a Riman hantu (ghost tiger), as 
the island is small (2,000 acres) and there is no place such an animal 
could have come from. They never visit Kundur. Besides, no tracks 
could be found, and the only available food would have been wild pigs. 
Moro Kechil is uninhabited and is still covered with fine timber. It 
appears to be a ghost island, and the Malays are afraid to stay there. 
Every place swarms with spirits in Malayana, and if these happen to 
be bad, the locality is left unoccupied. It would quite delight a 
spiritualist. 

SANGLAR ( False Durian).a 
July 10-11, 1903. 


Pulo Sanglar contains about 2,000 acres and is hilly, the highest 
point 651 feet. Most of the surface has now been cleared by the 
Chinese, who have many pepper and gambier kebuns. This island 
lies about 3 miles south of Moro Besar. 

Sciurus peninsularis.—Common; in very poor pelage. 

Emballonura peninsularis.—Shot in caves on the shore. 

Cynopterus montanoi.—Shot in cocoa palm. 

There are no monkeys or 7ragulus. Tengeling (Manis) are said to 
exist. Did not try trapping for rats. Pigs are common. The inhab- 
itants, in addition to Chinese, are Orang Mantong and Orang Tambus. 


SUGI BAWA (Moro). 
August 31-September 2, 1902. 


This island lies on the west side of Durian (Moro) Strait, directly 
north of Moro Besar, separated by a strait about a mile wide. It is 
54 miles long and about one-fourth as broad, containing 4,000 to 5,000 
acres. The surface is hilly, the highest point about 500 feet. It is 
thinly inhabited and there are many old clearings, but a good deal of 
heavy forest still remains. 

Tragulus lutescens.—Snared in jungle. Apparently common. 





@Not shown on the map (facing page 247) where it should be placed; about the 
size of Jan. 2-3 mm. southeast of the southeast corner of Durian. 
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Sus rhionis.—No notes. 

Mus firmus.— 

Mus near rattus.— 

Mus lingensis.—The three species of Mus were trapped in heavy 
jungle, where they were very abundant. 

No musangs ( Viverridx) were seen, and the natives say that none 
occurs. 

SUGI (Soojee). 
August 22-29, 1902. 


Pulo Sugi, on east side of Durian (Moro) Strait, is about 10 miles 
long and contains about 30 square miles. Scarcely any original forest 
remains, it having been cleared sometime since by Chinese to grow 
gambier. The surface is now mostly covered with scrub and blukar 
(secondary jungle), and there are-wide areas of coarse bracken and 
lalang. Most of the island is hilly, rising to above 1,000 feet in Gun- 
ong Bekaka. A tract of heavy jungle lay about 2 miles W. S. W. of 
Nyor Kampong, and a hill with some original forest back (east) of 
Kampong Sisok furnished excellent collecting ground. 

Tragulus flavicollis.—The napu was not common. Many traps and 
snares were seen, but the natives succeeded in getting only one speci- 
men, though they were offered a dollar apiece for them. 

Ratufa insignis.—Shot on a forest-covered hill. A number seen 
and heard. 

Sciurus peninsularis.— Very common among the cocoanuts. 

Mus firmus.—No notes. 

Mus lingensis.—No notes. 

Mus near rattus.—No notes. 

Cynopterus montanoi.—A large bunch hanging beneath a cocoanut 
leaf in village. Thirty-one killed at one shot; many of these young. 
Only one adult male in the lot. 

Macacus fascicularis.—Common. Shot in patch of heavy forest. 

Presbytis cristata. —Shot on forest-covered hill. 

Pig tracks were plentiful, and Kubong (Cynocephalus) were said to 
exist. The natives said that there were no musangs on the island. 


BATAM ( Battam). 


September 15-27, 1905. 


Batam is the second largest of the northern islands of the Rhio 
Archipelago. It is the fourth in size of the whole group. It lies 10 
miles southeast of Singapore, and is about 15 miles long by about 12 
miles wide. Doctor Abbott has not visited it, but Mr. C. B. Kloss 
spent a week there in September, 1905. Part of his collection of 
mammals, numbering 30 specimens, has been presented to the U. S. 
National Museum. It contains the following species: 


Tragulus perflavus. 










| 
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Scvurus pen insularis. 

Mus lingensis. 

Mus near rattus. 

Mus concolor. 

A rctogalidia simple rp? , 

Tupaia ferruginea. 

Mr. Kloss writes that the monkeys of the island are Presbytis cris- 
tata and Macaca fascicularis, and also that a Ratufa occurs. He saw 
one Sus o/, but was unable to obtain it. This animal is, however, well 
known to be common on the island. 


BINTANG. 


August 5-20, 1902. 


Pulo Bintang is the northeast island of the Rhio-Linga Archipelago. 
It is the largest of the group, containing about 325 square miles. It 
is 11 miles distant from the southeast point of the Malay Peninsula, 
and is separated from Batam by Rhio Strait. As Pulo Sau lies in this 
strait, the actual width of unbroken water is only about 2 miles. As 
the tide sets strongly through the strait, unassisted migration of wild 
mammals must be very rare. Originally covered with heavy forest, 
most of the land has been cleared for the cultivation of gambier, been 
exhausted, and is now covered with scrub and secondary jungle and 
broad patches of lalong grass. 

Tragulus formosus.—Trapped by Malays at Telok Pemudong, on 
north shore of the island. 

Tragulus rubeus. —Trapped at Telok Pemudong. 

Ratufa conspicua.—Pretty common, but very hard to catch sight of. 

Sciurus peninsularis.—Common. Shot among rocks on shore and 
also in heavy forest. 

Mus lingensis.—Trapped in heavy jungle on rocky promontory by 
the.shore. 

Viverra tangaluaga.—Trapped at Pasir Panjang. One bought from 
natives at Rhio was said to have been taken at the same locality. 

Arctogalidia sp.—One shot and two others seen. The one taken was 
with another in a big kaju aratree. They were making most remark- 
able cries like cats rutting, as these probably were. 

Tupaia castanec.—A female contained 2 embryos. 

Cynocephalus volans.—No notes. 

Emballonura peninsularis.—Roosting beneath a fallen tree in the 
forest at Pasir Panjang. Twelve specimens were obtained with 3 shots 
from auxiliary barrel. There were probably 100. individuals in the 
colony. Five others were shot while roosting beneath a slanting rock 
in the forest. 

Macaca fascicularis.—No notes. 
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Presbytis cristata.—The voice of P. cristata is a series of rather 
musical grunts, well represented by the Malay name Chingkau. 

Presbytis rhionis.—Common. Malay name, Ka-Ka, from the ery, 
which is exactly similar to that of 2. femoralis and P. natunensis. 

The inhabitants of Bintang said there were 2 or 3 other musangs; 
one very big, probably Viverra megaspila, was rare; there was 
another, smaller; then the tangalunga, of which 2 were taken, and 
finally, the binturong, which they said was not common. Otter of 
2 kinds were plentiful, and many tracks were seen. There were no 
wild-cats, except one lone tiger. 


BAKONG (Sechawa). 


July 15-22, 1903. 


Pulo Bakong is a narrow island about 14 miles long and not much 
more than a mile wide. It lies north of Linga, from which it is sep- 
arated by Dasi (or Dangsi) Strait, half a mile wide. Eastward lies a 
confused labyrinth of islands and islets. The tidal currents set 
strongly through the channels, which are 6 to 10 fathoms deep. The 
shores have fringing reefs, and there are many isolated coral patches. 
Bakong still contains some heavy timber, but most of it has been cut 
for the Singapore market. There are some tracts of lalang marking 
the sites of former cultivation. The hills rise to 200 or 300 feet. 

Tragulus pretiellus.—All the Traguli obtained were trapped by 
natives and brought in alive. They were evidently very plentiful, as 
I had at last to refuse to buy any more and refused a good many. 
Some may have been caught on the islets off the shore of the main 
island. All the females were either pregnant or had recently had 
young. This, and the fact that some had been kept 24 hours without 
food before killing accounts for the variation in weight of the females. 

Mus firmus.—No notes. 

Mus lingensis.—No notes. 

Cynocephalus volans.—No notes. 

Presbytis cristata.—No notes. 

Monkeys and pigs are common. Otter are said to be numerous. 
There are no squirrels or Tupaia. 


PANAGA (not shown on map). 


This is a small island off Bakong. It was not visited, but a Zragulus 
was brought from it on July 17, 1903. 


SEBANG. 
July 26-31, 1903. 
Sebang is about 19 miles long by 14 to 3 miles wide. It lies parallel 


to and about 6 miles east of Bakong. From Linga it is separated by 
a strait 44 miles wide and 10 to 15 fathoms deep. The hills rise gen- 
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erally to a height of 200 to 400 feet. There was formerly considerable 
cultivation of gambier by the Chinese, but it is now given up, and 
there are many tracts covered with lalang and small scrub. There is 
still a good deal of heavy forest, but many of the best trees have been 
cut out and the remaining jungle is much mangled. 

Tragulus pretiellus.—No notes. 

Sciurus peninsularis.— 

Mus firmus.— 

Mus lingensis.—No notes on the rats or squirrel. 

Aonyx cinerea.—Caught by natives while swimming in the strait. 
Tracks were common among the mangroves. 

Cynocephalus volans.—No notes. 

Presbytis cristata.—No notes. 

Besides the mammals obtained, Macaca fascicularis was common, 
and some pigs were seen. Musangs were said to occur, but were rare. 
A wildcat said to exist; described as ‘‘blang,” which means piebald, 
or dark and light in patches. The human inhabitants are Orang Laut 
and a few Chinese. 

LINGA (Lingga, Lingin). 


July 7-25, 1899, August 23-30, 1901. 


Linga Island, lying about midway between Banka and Singapore 
Strait, is about 33 miles in extent, W..N. W. and E. S. E. From the 
nearest point, Point Baru (Datu), on the coast of Sumatra, the distance 
is about 35 miles. Upon its southwestern part is a remarkable moun- 
tain, the peak of which, rising to an elevation of 3,920 feet, is split in 
two, forming a sort of double peak, ‘* rising like spires from the sum- 
mit of the mountain,” but more generally thought to resemble asses’ 
ears, visible many miles in all directions. Viewed from the sea, this 
mountain presents a most beautiful and imposing appearance, which 
is sure to arrest the attention even of the most careless observer. 
Other hills rise to a height of from 600 to 750 feet. Heavy forests 
still are found on the island, and there is also the usual cultivation. 
(Account mostly from Findlay.) 

Tragulus pretiosus.— 

Tragulus subrufus.—Both species were abundant and were brought 
in by the natives in quantities, owing to the high price offered—$1 (2 
shillings) for napu and 50 cents for kanchil. The natives spoke of a 
larger species that was not obtained. 

Sus rhionis ?—Pigs were not uncommon, but the only specimen 
taken was a young female shot in a sago plantation at Mentuda Bay, 
on the west side of the island. 

Ratufa notabilis.—Shot on a hillside covered with secondary jungle 
and some large trees. Breeding. 

Sciurus tenuis.—No notes. 
Sciurus peninsularis.—-No notes. 
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Rhinosciurus laticaudatus. —Brought in by Malays, who secured it 
in a jerot or snare. 


Mus firmus.—Trapped on the rocky promontory covered with for- 
est, forming the north side of Mentuda Bay. 

Mus lingensis.—No notes. 

Mus fremens.—No notes. 

Viverra tangalunga.—An adult female trapped as Malays, August 
27, 1901. Uterus contained three embryos. 

Arctogalidia simplex.—Shot in a “fig” tree in sago plantation. 
Said to be frequent in the cocoanut plantations. 

Tupaia tana.—No notes. 

Tupaia malaccana.—No notes. 

Tupaia pheura.—No notes. 

Pteropus vampyrus.—No notes. 

Macaca fascicularis.—Two males were taken on July 23, 1899. 
Presbytis cristata.—Shot from drove of 20 or 30 in sago plantation. 





PENUBA (Punoebo, Penoeba). 
August 2-6, 1903. 


Pulo Penuba lies between Linga and Sinkep, from each of which it 
is separated by a strait about a mile wide. It is about 6 miles long and 
contains some 8,000 acres. The highest hill is about 950 feet. Con- 
siderable heavy timber remains, but the greater part of the island is 
covered with lalang and scrub. There are large plantations of cocoa- 
nuts. 

Sciurus peninsularis.—Trapped in heavy forest near center of island. 

Mus lingensis.—Trapped in heavy forest near center of island. 

Cynocephalus volans.—Common among the cocoanuts. 

Cynopterus montanot.—No notes. 

In addition to the mammals obtained, monkeys were plentiful, and 
tracks of pig and otter were numerous. Natives said that both large 


and small 7raguli, tenggeling (Manis), and‘a large squirrel ( Ratufa) 
oceur. 


SINKEP (Singkep, Singkap). 


September 1-9, 1901, 





August 7-9, 1903. 


This island with the smaller ones close to its shores covers a space 
of 200 to 240 square miles. Sinkep is of very irregular shape and of 
considerable elevation, having on its eastern side a range of hills, with 
a peak 1,440 feet high near the center of the range (Findlay). There 
appears to be nothing worthy of special note with regard to the 
vegetation of the island. 

Manis javanica.—An adult female was dug from a burrow on a hill- 
side by natives. 
Proc. N. M. vol. xxxi—06——19 
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Tragulus nigricollis.—Only five were brought in by the natives. A 
few were seen in the jungle, but could not be shot. 

Tragulus subrufus.—More numerous than the last. 

Ratufa confinis.—Shot on a low hill by the seashore west of Sakana 
Bay. The hill is covered with heavy forest, with large trees, and the 
squirrels appeared plentiful. 

Sciurus peninsularis.—Shot on the same hill with the Ratufa; 
plentiful. 

Nannosciurus pulcher.—One taken at Sakana Bay in 1901 (no notes). 
At another locality they were found numerous in 1903. The voice is 
a very high-pitched, thin little whistle, kept up several minutes at a 
time, like the scolding of larger squirrels. 

Mus lingensis.- 

Mus fremens.—Both species of rats were trapped in heavy forest. 

Arctogalidia simplex.—Shot in cocoanut plantation. 

Tupaia pheura.—Trapped in heavy forest. 

Tupaia malaccana.— This animal has a low, soft, birdlike whistle, 
and is much more arboreal than other Zupaias. 





A REVIEW OF THE PCECILITDZ OR KILLIFISHES OF 
JAPAN. 


By Davip Srarr Jorpan and Joun OrrerBEIN SNYDER, 


Of Stanford University, California. 


In this paper is given a review of the species of Pwciliidx or 
Cyprinodontidx, found in the waters of Japan. But two species are 
recorded, both fishes of very small size, living in pools and ditches in 
the rice swamps of southern Japan, and doubtless feeding on mosqui- 
tos. The specimens examined were collected by the authors during 
1900. They are in the United States National Museum and in the 
museum of Stanford University. 


Family PQ®CILUD. 


Body oblong or moderately elongate, compressed behind, depressed 
forward, covered with rather large cycloid scales, which are adherent 
and regularly arranged. Lateral line wanting or represented by a few 
imperfect pores. Head scaly, at least above. Mouth terminal, small, 
the lower jaw usually projecting; margin of the upper jaw formed by 
the premaxillaries only; premaxillaries strong, extremely protractile. 
Teeth incisor-like or villiform, sometimes present on the vomer, but 
usually in the jaws only; lower pharyngeals separate, with cardiform 
or rarely molar teeth; third upper pharyngeal enlarged, the fourth 
wanting or united to the third. Gill membranes somewhat connected, 
free from isthmus; gill rakers very short, thick. Branchiostegals 4 
to 6. Pseudobranchie none. Dorsal fin single, inserted posteriorly, 
of soft rays only, rarely with a single spine or a rudimentary spinous 
dorsal; candal fin not forked; ventral fins abdominal, rarely wanting; 
pectoral tins inserted low; no adipose fin. Stomach siphonal, without 
pyloric appendages. Air bladder simple, often wanting. Basis cranii 
simple. Sexes usually unlike, the fins being largest in the male, but 
in some species the females are much larger in size. Many of the 
species are ovoviviparous, the young well developed at time of birth. 
In these species the sexes are very unlike, the anal fin of the male being 
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developed as an intromittent organ. Fresh-water fishes of southern 
Europe, Asia, Africa, and America, some of them occurring in bays 
and arms of the sea. They are mostly of small size, and the species 
are very difficult of determination. The species are known in Japan 
as Medaka. 


KEY TO GENERA. 


a. Intestinal canal comparatively short, little convoluted; teeth little movable; bones of the den- 
tary firmly connected; the lower jaw strong and usually projecting beyond upper; species 
chiefly carnivorous. 

b. Anal fin of the male similar to that of the female and not modified into an intromittent 
organ. Species oviparous. 
c. Teeth all pointed, none of them compressed or bicuspid or tricuspid. 
FUNDULIN2: 
d. Ventral fins well developed; pharyngeal bones and teeth not enlarged. 
e. Teeth in villiform bands or at least in more than one series; no teeth on vomer; 
jaws short. 
Jf. Anal fin short, of about 10 rays, inserted behind last ray of the short dor- 
sal fin. FUNDULICHTHYS 
ff. Anal fin very long, of about 20 rays, inserted before first ray of dorsal fin. 
ORYz1A8 


FUNDULICHTHYS Bleeker. 
Fundulichthys Burexer, Conspectus Syst. Cyprinorum, 1860, p. 439 (virescens). 

This genus is imperfectly known. It appears to differ from the 
American genus or subgenus Zygonectes in having the small dorsal 
inserted wholly in advance of the equally small anal. According to 
the drawing of Biirger, published by Schlegel, the caudal fin is lunate. 
The single species is Japanese. 

(fundulus, a related genus, iy@vs, fish.) 


1. FUNDULICHTHYS VIRESCENS (Schlegel). 


OMEDAKA (large killifish), AKITABIRA (autumn minnow). 


Fundulus virescens SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 225, pl. cu, fig. 6.— 
Namiye, Class. Cat., 1883, p. 107 (Tokyo, Nagasaki). 

Fundulichthys virescens Isuikawa and Matsv’ tra, Prel. Cat., 1897, p. 18 (Owari).— 
JorDAN and Snyper, Check List, 1901, p. 58. 


Habitat.—Brooks of southern Japan. 

Schlegel’s description of this species is based solely on a drawing by 
Birger. B.4,D. 9, V.7, P. 14,C.18. Length of head equal to depth 
of trunk at pectorals, nearly one-fifth of total length. Jaws with 
many series of teeth, the median teeth largest. Eyes moderate. 
Scales of moderate size, the lateral line (rather a lateral streak of 
color), nearer back than belly. Vent nearer tip of caudal than tip of 
head. Dorsal fin in the middle of the back; it is small, as is also the 
anal. Caudal fina little notched. Pectorals inserted below the angle 
of opercle. 

Color in life olive green, darker on the back, paler on the sides, 
whitish below; dorsal, anal, and notably the caudal orange yellow. 
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Length a little more than 2 inches. Very common in the brooks and 
little rivers which flow into the bay of Nagasaki. (Schlegel.) 

We did not find this species, and no one has described it since the 
time of Schlegel. 

(virescens, greenish. ) 


ORYZIAS Jordan and Snyder, new genus. 


. 


Oryzias JORDAN and SNYDER, new genus (latipes). 


Body elliptical in form, compressed, coverea with large scales; 
mouth small, with 2 rows of small, simple, pointed teeth; no teeth 
on vomer; gill opening not restricted above; intestinal canal short, 
about as long as body; peritoneum black. Dorsal fin short, inserted 
above middle of anal; anal very long, of 17 to 20 rays; caudal fin trun- 
cate. Sexes similar, except in color; anal fin not modified in the male. 

This genus differs from Aplocheilus (= Panchax) of India in the 
short jaws and in the absence of teeth on the vomer. From Zygonectes 
it is distinguished by the wery long anal. The African genus 
Aplocheilichthys approaches it, but is sufficiently distinct. Rice 
fields of Japan. 

(oputa, rice.) 

Type of genus.— Oryzias latipes. 


2. ORYZIAS LATIPES (Schlegel). 


MEDAKA. 

Pecilia latipes Scntecer, Fauna Japonica, Poiss., 1846, p. 224, pl. cm, fig. 5 
( Nagasaki). 

Aplocheilus latipes Bugexer, Art. Soc. Sci. Ind. Neerl., VII, Japan, p. 99 
(Nagasaki).—Jorpan and Snyper, Check List, 1901, p. 57 (Yokohama); 
Proc. U. 8. Nat. Mus., X XIII, 1901, p. 530 (Tokyo). 

Haplochelus latipes Gintuer, Cat. Fish, VI, 1866 p. 311, (Nagasaki).—IsHikawa 
and Martsv’ tra, Prel. Cat., 1897, p. 18 (Tokyo). 

Habitat.—Rice fields and pools of Japan, north to Tokyo. 

Head 34 in length to base of caudal; depth 34; depth of caudal 
peduncle 74; eye 24 in head; snout 4; interorbital space 24; D. 6; 
A. 17; scales in lateral series 31. 

Eye very large, interorbital space flat, snout short, lower jaw 
slightly projecting. Gill openings not restricted above by membrane, 
the opening extending to upper edge of pectoral. Branchiostegals 5. 
Gill rakers on first arch 13, short and rather blunt. Jaws with 2 rows 
of simple, pointed teeth, those in posterior row minute and difficult to 
detect; vomer smooth; pharyngeals with minute teeth, mostly 
arranged in 12 or 13 transverse rows above, 6 or'7 below. Intestinal 
canal about equal to length of body. Peritoneum dense black within, 
the outer surface next to the body wall bright silvery. Top and sides 
of head, throat, and chin naked; lateral line absent. Dorsal fin short, 
its origin above middle of anal; its height equal to or greater than 
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distance between tip of snout and posterior border of eye, the depressed 
fin usually falling short of base of anal, im some cases reaching it. 
Anal base very long, the posterior rays highest, about equal in height 
to those of dorsal, extending to base of caudal when depressed. Pec- 
torals inserted partly below median line of body, their length contained 
about 44 times in body. Ventrals pointed, short, just reaching vent 
when depressed. Caudal truncate, 44 in the length. 

Color in alcohol, light brownish, the silvery coating of peritoneum 
showing through walls of abdomen; a narrow, median, dusky stripe 
extending along back from occiput to dorsal; sides of body sparsely 
stippled with black, the edges of scales dusky; a median, dusky line 
extending along sides of body from tip of pectoral to base of caudal; 
membranes of fins dusky, the color deepening toward the edges; ven- 
trals black; a narrow light area on base of caudal. 





ORYZIAS LATIPES. 


The above description is of a male example. The female has a more 
slender body, especially in the region posterior to anal opening; the 
anal is lower and the ventrals are usually longer, often reaching 
beyond base of anal. The ventrals are immaculate or only slightly 
dusky. No modification of the anal rays appears to distinguish either 
sex. 

Many specimens were secured from a stagnant pool at Wakanoura, 
and an equal number from a ditch in a rice field at Kawatana, on the 
bay of Omura, to the northward of Nagasaki, in company with the 
minnow hodeus oryze. Specimens were also received from Prof. 
Keinosuke Otaki from pools or brooks near Tokyo. 

It is very common in all mosquito-breeding waters in southern Japan. 
(latus, broad; pes, foot.) 
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THE DIGGER WASPS OF NORTH AMERICA AND THE 
WEST INDIES BELONGING TO THE SUBFAMILY 


. CHLORIONIN &. 

n 

e By Henry T. Fernarp, 

y Of the Massachusetts Agricultural College, Amherst, Massachusetts. 


INTRODUCTION. 


The studies contained in this paper have been based upon the exten- 
sive collections of the United States National Museum, supplemented 
by the almost equally large collections of the American Entomological 
Society in Philadelphia. In addition to these the collections of the 
Museum of Comparative Zoology of Harvard University in Cambridge, 

the Carnegie Museum in Pittsburg, American Museum of Natural 
History in New York, and those of Cornell University, besides a large 
number of smaller collections from all parts of North and South 
America and the West Indies have been carefully examined, a total of 
several thousand specimens in all. All the types existing in this 
country, so far as known, have been studied, and detailed descriptions 


> 
re | prepared directly from them, modified or added to by the study of 
1e | other specimens of the same species. 
ig ! All work on the Chlorionine must be based upon the admirable 
ly paper Die Hymenopterengruppe der Sphecinen, by Fr. Friedrich 
er Kohl, published in Vienna in 1890. This magnificent work leaves lit- 
tle to be desired for the Chlorionine of the Old World, but for Amer- 
a, ican forms it is hardly satisfactory, as Doctor Kohl was unable to see 
he most of the American types, and their descriptions are usually quite 
he inadequate. The result has been the redescription of many American 
yf. | forms and incomplete data of distribution for many more. Notwith- 


standing this, the present paper can hardly claim to be more than a 
n. supplement to the above-named work, intended to accomplish for 
American species what that paper has done for those of Europe and 
the East. Even the analytical keys are in many parts only modifica- 
tions of Kohl’s, and his kindly assistance has frequently been invoked 

and always granted. 
So many persons have been of great assistance during the prepara- 
tion of this paper that it would be impossible to mention them all, but 
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besides Doctor Kohl in Vienna, I am deeply indebted to Dr. R. Rathbun, 
assistant secretary of the Smithsonian Institution; and to Dr. L. O. 
Howard, of the U.S. Department of Agriculture; Dr. W. H. Ashmead, 
of the National Museum; to Dr. Henry Skinner, of the American Ento- 
mological Society, for the loan of material from the collection at Phila- 
delphia; to Mr. Samuel Henshaw, of Harvard College; Mr. William 
Beutenmiiller, of the American Museum of Natural History; Dr. W. J. 
Holland, of the Carnegie Museum; Prof. J. H. Comstock, of Cornell 
University; and Sir Daniel Morris, of Barbados, for the loan of mate- 
rial in their charge, besides nearly thirty other persons who have in 
a similar way aided me in bringing together for study the largest accu- 
mulation of insects of this group ever made in this country. 

At the time the work was begun it was proposed to limit its scope 
to the United States. It soon became evident, however, that it would 
be necessary to include Mexico and the West Indies, and the discovery 
of species in Arizona not heretofore reported north of Venezuela has 
led to the study of Central and South Amercan forms also. The inten- 
tion in this paper now is to include all the Chlorionine known to occur 
in North America to the Isthmus of Panama and the West Indies, 
though the South American forms may perhaps be treated subse- 
quently. It is the hope of the writer to be able to extend his studies 
to the Sceliphronine and to the Sphecine (Ammophiline of authors) 
though such study as he has given to this last group has shown that its 
present condition is anything but encouraging for systematic work. 


CLASSIFICATION AND NOMENCLATURE. 


For some years the classification of the wasps has been the subject 
of many differences of opinion, the term Sphegoidea, as used by Ash- 
mead, having been considered by some writers as including a number 
of families, while others have regarded it as containing but one. 

The main differences of these views may be found in Doctor Ash- 
mead’s paper,® so that it is unnecessary to consider them here. The 
studies of the writer, however, have led him to an opinion somewhat 
different from any of those there given so far as the value of the minor 
groups is concerned. 

The different species included in this paper, for the most part, fall 
without difficulty into one or another of six groups recognized: by 
Ashmead as genera. In some cases, however, species are met with 
which are intermediate in character, linking different groups together 
in such a way that it becomes difficult to characterize them without 
making many exceptions, though in any two of these there are forms 
which differ widely from each other. This is very suggestive of the 
idea that the individuals of an old genus are now beginning to diverge 
in different directions, and that the result will ultimately be the for- 





“Canadian Entomologist, XX XI, p. 145 et seq. 
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mation of several new genera among the descendants of the original 
one. But while connecting links between these groups are still in 
existence it would hardly seem safe to rate these groups as full-fledged 
genera, and for the present they should be regarded as of only sub- 
generic rank. For this reason the groups termed genera by Ashmead 
are here regarded as subgenera included in the genus SpAew, the only 
genus of the subfamily Sphecine. 

The genus Sphex was established by Linnzeus in 1758, with twenty- 
tive species. With the advance of entomological knowledge it soon 
became evident that many of these species had no close relationship, 
and they have gradually been withdrawn from Sphew and placed else- 
where. In fact this has been too well done, for at the end of the year 
1805 not one of the original species of the genus was left, but instead 
an accumulation of other insects had been substituted, none of which 
had any right to be there according to the rules of nomenclature. 

During the latter part of the eighteenth century, then, the genus 
Sphex was suffering from too much addition and subtraction, and the 
final result was that during almost the whole of the nineteenth century 
the name Spier was applied to a group of insects not one of which 
was the same or even as much as congeneric with any of the species 
for which the genus was established. 

From this it is evident that Spier, as the name has been used during 
the last century, does not apply to the insects Linneus intended—a 
condition in direct violation of that part of Rule 30 of the International 
Code of Zoological Nomenclature which says: ‘‘ In no case, however, 
can the name of the original genus be transferred to a group contain- 
ing none of the species originally included in the genus; nor cana 
species be selected as type which was not originally included in the 
genus.” Consequently not only must the insects generally called 
Sphex during the past century give up this generic name, but some 
one of the original twenty-five described as Sphex must now resume 
it, together with all species with which it is congeneric. 

In selecting the type of the genus Sphew as the next step which 
must follow we are no longer guided by any laws, but only by recom- 
mendations of the Code. As these represent a weighty consensus of 
opinion, however, it would seem desirable to follow them, if possible. 
The first and second recommendations under Rule 30 do not have any 
application in this case. The third directs, first, the exclusion from 
consideration of all species exotic from the standpoint of the author. 
This would leave eighteen species as possible types. The recommenda- 
tion, then, is to reject ‘‘ all species which have already been transferred 
to other genera. The type is then selected from the species which 
remain.” In the present case, unfortunately, no species remain, all 
having been transferred to other genera; but if this method were to 
be applied and the last species (pectinipes) thus eliminated were to be 
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restored, the consequence would be that Sphex would replace Zachy- 
sphex asa genus of the Larride, and the terms Sphecine, Sphecide, 
and probably Sphegoidea as well would have to be abandoned. 

As selection of the type by elimination would in the present case 
therefore produce great confusion not only in the group immediately 
concerned but in the Larride as well, it seems desirable to turn to 
the fourth recommendation of the Code, which is to ‘‘select as type 
the species which is best described, best figured, or best known.” On 
this basis of selection only two of the species given by Linnzus in 
1758 need consideration, namely, sabulosa and spirifex. Of these, the 
latter is omitted by Linneus from his Fauna Suecica, indicating that 
his familiarity with it was not as great as with sabulosa, which is 
included in that work. That sabu/osa is also in general the best known 
is indicated by the fact that in Dalla Torre’s Catalogue there are 115 
references to that species, and only 59 to spirifex. If page precedence 
be given any weight in the selection of the type, sabulosa should be 
chosen, as it precedes spirifex; while those who regard the first species 
of the genus as the type would here either have to make the type 
argillacea from Surinam, a species which has not since been recog- 
nized, thus removing Sphew as a generic name together with its 
subfamily and family compounds from use until argillacea is redis- 
covered, or, rejecting this, take the second species—sabulosa again— 
as the type. 

Following the literature on Sphex down to the nineteenth century 
we find that almost every writer on the group recognized sabulosa as a 
Sphex, wherever he might place the other species, and that even after 
Kirby had placed it in Ammophila, in 1798, this change was only very 
slowly adopted, as a new group of species grew up around the genus 
Sphew. 

For these reasons then, it seems best to regard sabulosa as the type 
of the genus Sphex and allow Ammopiila to sink into synonomy 
together with the subfamily Ammopbhiline. 

In this way the names Sphex, Sphecinee, and Sphecide may be 
saved for use in this group though applying to a different subdivision, 
but the insects hitherto called Sphex must receive another name. For 
this purpose the oldest subgenus, Chlorion, first proposed as generic 
in val&e, may be raised again to that grade and also form the basis for 
the new subfamily name Chlorioninz, which replaces the Sphecine in 
this place. A new name for the former subgenus Sphez is also needed, 
and for this (no synonyms existing) the writer* has proposed the term 
Proterosphex (from mporepos older, 6¢7& wasp) suggesting the name 
used for these insects during the last century. 





«Entomological News, June, 1905. 
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The following tables, showing these changes, may be of assistance in 
this connection: 


PRESENT ARRANGEMENT. 











Family. Subfamilies. Genera. Subgenera. 
Chlorion. 
Palmodes. 
Sphecin-«. Sphex. Priononyx. 
: . Sphex. 
Sphecidee -...-.-- Isodontia. 
Sceliphronine. 
Podiinz. 
Ammophilins. Ammophila. 
| Psammophila. 
NEW ARRANGEMENT. 
Family. Subfamilies. Genera. Subgenera. 
Chlorion. 
Palmodes. 
Chlorionin. Chiorion. Priononyx. 
: Proterosphex 
Sphecidee oe ebea Isodontia. 








Sceliphronin=«. 
Podiins. 


Sphecin=s. 


Sphex. 
| Psammophila. 


The genitive of Sphex being Sphecos instead of Sphegis it follows 
that the subfamily and family names should be Sphecine and Sphecide, 
respectively. 

GENERAL CHARACTERS. 


The insects of the subfamily Chlorionine found in North America 
and the West Indies, are of moderate or small size, ranging from about 
half an inch to an inch and a half in length. Generally speaking, they 
have rather robust bodies, large wings, and long legs. The surface of 
the body is rarely entirely smooth. Usually the plates of which it is 
composed bear punctures, varying in size and in their nearness to each * 
other. Closely correlated with the character of these punctures is the 
clothing of the body, and examination of the surface shows that the 
punctures are the places of origin of the hairs which form the cloth- 
ing. The finest punctures are almost or quite microscopic, close 
together, and the hairs arising from them are exceedingly minute, 
short, decumbent, and give a sort of silky sheen to the surface. I 
have ‘used the word ‘‘sericeous” to indicate this condition in the 
descriptive portion of this paper. Somewhat coarser punctures and 
correspondingly coarser hairs produce such an appearance as is found 
on the posterior side of the hind tibie throughout this group. Still 
slightly coarser punctures and a clothing which consists of short 
decumbent hairs placed close together constitutes the next step, and I 
have used the term ‘‘ pubescent” to express this condition, which occurs 
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with some exceptions on the clypeus in these insects. Still coarser 
punctures are the places of origin of coarser hairs, or of hairs perhaps 
little coarser than those forming pubescence, but standing erect and 
not so close to each other but that the nature and color of the plate 
beneath can be seen. These hairs seem in most cases to reach their 
greatest size on the clypeus, particularly in Proterosphex, where they 
are almost bristles, erect, but with their outer portions bent downward. 
At different places on the body they vary in length and abundance, 
being longest usually behind the lower part of the eyes, and on the 
end and sides of the median segment. 

Besides punctures, the surface of the body frequently shows parallel 
ridges or grooves, varying from fine to coarse. Whether they are 
ridges above the general surface of the plate or grooves in it, it is often 
difficult or impossible to determine. When in doubt the terms ‘‘striate,” 
‘*strie,” or ‘“‘rugose” have been used. Where these markings occur 
the punetures are usually in rows between them rather than on the 
ridges. Occasionally, particularly on the mandibles, elongated punc- 
tures resembling short grooves are found, either scattered or more or 
less in rows. These are termed ‘‘aciculations.” 

The colors present are limited, but the shades are numerous and 
perplexing. Black, ferruginous, and yellow are the leading colors, 
with every intermediate shade present in one or another species. The 
head and thorax are usually the location of the black, if present, while 
the abdomen may be partly black, partly ferruginous, entirely ferru- 
ginous, or even entirely yellow. The ferruginous is very variable in 
shade, ranging from a dark rich color resembling that of clear pieces 
of resin through lighter shades to a clear yellow. Where the thorax 
is black the legs and petiole tend to be black also, and in the case of 
the former when this fails the basal segments at least (coxe, trochan- 
ters, and bases of the femora) are liable to be black, as are the tips of 
the claws, while the mandibles are usually black, though it is not 
unusual, particularly in species having more or less ferruginous on the 
body, to find a band of this color on the mandibles also. 

The wings, frequently hyaline, sometimes have a yellow tinge, par- 
ticularly on the basal half. The outer margin is often darker, as 
though somewhat smoky or fuliginous, and in many cases the entire 
wing is fuliginous, and may even be so densely so as to be nearly 
opaque. Accompanying this increase of the fuliginous is an increase 
in a reflection color seen at certain angles. In North American forms 
this is usually blue or violet, but in many South American species it 
is distinctly greenish. 

Pubescence is generally yellow and often golden, almost metallic in 
its luster. If not yellow it is white, more or less silvery. A sericeous 
surface may be dull black, brown, gray, yellowish, whitish, ete., accord- 
ing to the color of the minute hairs causing it, and a covering of this 
nature often conceals the color of the chitinous plate beneath. 
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EXTERNAL ANATOMY. 


Head.—The hypognathous head is large, broader than long, giving 
it a transverse oval or somewhat quadrangular outline when viewed 
from above. The compound eyes are large and extend from the top 
of the head almost to the base of the mandibles. Viewed from in 
front they form nearly half of the width of the head, while from the 
side they occupy a greater proportion, the cheek which lies behind the 
eye being at its widest place rarely more than half the width of the 
eye. The anterior and lateral margins of the eye are quite straight, 
but in Proterosphex this organ near the top extends toward the middle 
of the head somewhat, so that the two eyes are nearer each other at 
the vertex than a little lower down. In some species the two eyes 
converge somewhat below, particularly in the males, till their distance 
apart near the middle of the clypeus is less than on a line drawn 
through the posterior ocelli. (Plate VI, fig. 1.) 

The clypeus occupies the lower portion of the front of the head 
between the compound eyes and extends upward nearly to the antenne. 
Its form differs in the different subgenera, but is more or less trian- 
gular, the truncated apex being above. It is somewhat convex and 
extends to varying distances below the eyes in different species. The 
outline of its anterior edge also varies and is made use of in the deter- 
mination of the subgenera. (Plate X, figs. 22-26.) 

On each side of the clypeus is a wedge-shaped extension downward 
from the frons, separating the upper part of the clypeus from the com- 
pound eye. The dorsal edge of the clypeus is indicated by a trans- 
verse suture a short distance below the insertion of the antenne. In 
some cases the lateral sutures are continued upward as grooves of the 
frons which converge and meet between the antenne leaving a triangle 
above the truncated apex of the clypeus, which when the suture 
between it and the clypeus is not pronounced seems to be a part of the 
latter plate. From the junction of these two grooves between the 
antenne a median groove (the frontal suture) extends toward the ver- 
tex to the median ocellus where it divides, a branch passing lateral to 
the ocellus on each side. Behind the ocellia transverse groove con- 
necting these branches is sometimes perceptible, thus inclosing the 
ocelli in a triangular area. Sometimes, also, traces of the frontal 
suture may be found behind the median ocellus and between and even 
behind the lateral ocelli. 

The frons then may be regarded as extending upward from the 
clypeus to the ocelli, with a downward extension on each side of the 
former, and an upward extension on each side of the latter. Near the 
frontal suture, close together, and a short distance above the clypeus 
are the antennal insertions. The frons as a whole is usually sunken 
below the level of the eyes and clypeus, giving the front of the head 
as viewed from above a somewhat excavated appearance. 
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The ocelli are three in number, arranged to mark the corners of a 
triangle, the anterior and median being the larger of the three, 
while the others are posterior and lateral. The distance apart of the 
lateral ocelli as compared with that between one of them and the com- 
pound eye is often useful in the determination of species. Behind the 
ocellar triangle there is sometimes a transverse oval area slightly 
raised above the surrounding surface and perhaps marking the real 
vertex of the head. In this paper the vertex is considered as being 
on a line drawn through the posterior ocelli. No sutures separating 
the vertex from the posterior portion of the head above or from the 
cheeks at the sides behind the eyes are present, and the limits of 
these parts are therefore somewhat indefinite. 

The portion of the head showing behind the compound eye is termed 
the cheek in this paper. Its width and fullness vary greatly. When 
full it gives to the head, as viewed from above, an almost quadrangular 
outline with rounded corners; when retreating the eyes also seem less 
full, giving to the head a more oval outline. The width of the cheeks 
is usually greatest a short distance below the top of the eye. Below 
this point they may narrow rapidly or remain quite broad for some 
distance, narrowing suddenly nearly at the level of the bases of the 
mandibles. 

The labrum is attached to the lower inner edge of the clypeus, leav- 
ing the outer edge of the latter well defined. In preserved specimens 
it is usually bent backward nearly at right angles to the clypeus and 
with the mandibles closed together over it so that it is not accessible 
for study. For this reason it has not seemed best to make use of the 
characters it possesses for analytical purposes, though studies of its 
structure indicate that in some cases distinctive features may be found 
there. 

None of the mouth parts save the mandibles seem to be useful for 
the determination of species and their description, therefore, it is not 
included here. 

The mandibles vary considerably within the limits of the group. 
Ordinarily they are quite long, somewhat curved, stout and decidedly 
rapacious in appearance, each reaching the base of the other when the 
jaws are closed. The mandible may be considered as consisting of a 
shank, a terminal tooth, and one, two, or three teeth on the inner or 
upper face, these last being much shorter than the terminal one in 
most cases. The proportions of the teeth to each other vary greatly, 
however, not only in different species but even in the same individual 
at different ages, the digging, which the mandibles are used for, often 
wearing them down to mere stubs. The posterior face and under 
(outer) surface are smooth so far as teeth are concerned but particu- 
larly on the anterior surface grooves or rows of indentations, termed 
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here aciculations, are often present, and on the upper and lower (inner 
and outer) borders a row of quite long, stiff hairs is often seen. 

The antenne are quite long and are usually carried in a somewhat 
curled position. The basal portion or bulb of the proximal segment 
or scape is very small and articulates with the head in a socket. Its 
diameter at this end is about equal to its length to where it unites with 
the enlarged portion of the scape, but it narrows rapidly till, at the 
point where it enlarges into, the scape proper, its diameter is but little 
more than half that at the base, the narrowing being mainly on one 
side. The bulb has every appearance of being an entire segment, but 
as this is not the generally accepted view it is here considered as a part 
of the scape. The scape is the stoutest portion of the antenna. It is 
often ferruginous or partly so, when the remainder of the antenna is 
entirely black. Smallest at its base it enlarges rapidly and suddenly 
constricts close to its articulation with the next segment, the pedicel, 
the increase in diameter, as in the case of the bulb, being chiefly on 
one side. It generally bears a number of hairs, most abundant 
internally, which may in some cases be even so coarse as to almost 
entitle them to be termed spines. The pedicel which articulates with 
the scape proximally and the first segment of the filament distally is 
a short, subglobular segment, sometimes differing with the scape in 
color, from the remainder of the antenna, though more frequently 
of the same color as the filament. It also frequently bears numerous 
small hairs most abundant on the inner face. Kohl appears to con- 
sider the pedicel as the first segment of the filament. The filament 
consists of ten segments in the females and eleven in the males. 
These segments are generally longest proximally, being there two or 
three times as long as broad, and the first one is usually the longest. 
The ends of the segments are slightly larger than elsewhere and the 
articulations are all somewhat oblique to the axis of the segments. The 
terminal segment at its tip appears almost asghough cut off, the end 
being very abrupt. In the male there are two or three longitudinal 
ridges on each filament segment except the first and last (eleventh) 
with depressions between. At the outer end of each of the segments 
these ridges appear to be more or less joined to each other, so that any 
two would have somewhat the outline of the letter U. Traces of these 
ridges may also be found on the distal end of the first and basal part 
of the last filament segments. The surface of the filament, particu- 
larly its outer half or two-thirds, is frequently sericeous, caused by 
the presence of a dense layer of short, decumbent, very minute hairs 
which may give the surface a dull black, dull brown, or other color 
quite different from that of the chitin which always seems when 
unclothed to have somewhat of a luster. (Plate VIII, fig. 12.) 

Prothorax.—The prothorax is naturally divided into two parts—the 
slender, more or less elongated portion which articulates with the 
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head, and which may be termed the neck, and the larger, posterior 
portion articulating with the mesothorax, which may be termed the 
collar. The neck joins the head at the center of a circular concavity 
of the latter, which permits a free movement of the head on the body. 

The dorsal surface of the neck is rather flat; at its posterior end 
it suddenly broadens and unites with the anterior face of the collar, 
the two faces being nearly or quite at right angles to each other in 
some cases. On each side of the neck isa pronounced double suture 
extending backward, the sutures in the posterior half separating some- 
what, leaving a narrow plate between them which may be pleural in 
its nature. Beneath, the neck is shorter, soon broadening and showing 
a median longitudinal groove. After thus widening it narrows, fitting 
like a wedge into the base of the collar, which enlarges, forming a pair 
of lobes to each of which a coxa is articulated. 

The anterior face of the collar is quite high, rising nearly or occa- 
sionally quite to the height of the mesonotum. Above, it forms a 
rounded crest behind which the posterior face lies, often nearly paral- 
lel with the anterior one, its lower edge articulating with the anterior 
edge of the mesonotum. Sometimes the collar is closely appressed to 
the mesothorax; sometimes there is considerable space between them 
above. At the sides the surface of the collar is nearly vertical, rather 
triangular in outline and somewhat depressed near its middle, the ver- 
tex of the triangle being the edge of the crest already referred to. The 
width ofthe collar from front to rear varies in different subgenera, it 
being most compressed in Proterosphea, while in some of the other 
subgenera it is quite broad and its anterior surface is rounded verti- 
cally, thus making less than a right angle with the dorsal surface of 
the neck. 

The lower back corner of the triangle forming the side of the collar 
is prolonged downward and backward and ends about opposite the 
middle of the posteriox side of the fore coxa. From near the middle 
of the hinder margin of the side of the collar a lobe projects backward, 
coming in contact with the lateral margin of the mesonotum above, 
and overlying a depression of the mesopleuron in which a stigma is 
located and which it conceals. This lobe, called the ‘*‘schulterbeule” 
by the Germans, I have termed the prothoracic lobe. Its outline 
varies somewhat in different subgenera. (Plate VI, figs. 1 and 2.) 

Mesothorax.--The mesonotum is a broad plate lying between the 
fore wings and in front of them, extending to the hinder part of the 
collar anteriorly and to the prothoracic lobe at the sides. It is some- 
what convex, and its sides and posterior edge are bent slightly upward 
or reflexed, forming a sort of flange varying in amount. Starting at 
the middle of the anterior margin and extending back one-third to one- 
half the length of the plate or even more, a groove is sometimes seen, 
varying in width, depth, and in the degree in which its edges are 
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developed, these last being sometimes very sharp and giving to the 
groove the appearance of a gutter. Occasionally a trace of a short 
lateral groove parallel with the central one may be seen lying a short 
distance from the base of the wing, and representing the parapsidal 
groove. Directly behind the mesonotum lies the scutellum, at the 
sides of which the hind wings are attached. This plate is much broader 
than long, convex, and with a more or less developed central elevation 
which is often partially divided into right and left halves by a weak 
central groove. As a general thing the central elevation is higher than 
the highest part of the mesonotum. 

The mesothoracic pleuron is large and lies below the wing, its pos- 
terior edge being approximately indicated by an oblique groove extend- 
ing downward and backward from beneath the wing nearly to the 
anterior side of the mesocoxa, where it ends at a swelling which 
apparently serves to prevent too great a dorsal flexure of this segment 
of the leg. Near the base of the fore coxa a groove is also present which 
passes from beneath upward through the plearon somewhat behind the 
prothoracic lobe. This is known as the episternal groove, and it varies 
in amount of development in different species. Immediately around and 
behind the prothoracic lobe the mesopleuron is noticeably hollowed out 
as though for the accommodation of this lobe. There is no suture or 
other mark of separation between the pleuron and sternum, and no 
characters have been observed on the latter which are useful for the 
distinction of species except a short longitudinal incision about half- 
way from the median sternal suture to the angle where the surface 
curves upward to form the side of the body. 

Metathorax.—The postscutellum, which lies immediately behind the 
scutellum, is a somewhat similar but narrower plate. Its anterior 
margin is nearly straight, but its posterior margin curves backward 
slightly, the plate having its greatest antero-posterior length in the 
middle. The central portion is the highest, though not as high as the 
scutellum, and like the latter it may have a slight median groove. The 
metapleuron has a small, rounded, swollen area or metapleural lobe 
near its middle dorsally, a little below the place of origin of the hind 
wing. This area is often pubescent when the remainder of the plate 
is not so, in which case it is very noticeable. The metapleuron nar- 
rows ventrally, its narrowest point being a little below the middle. 
Here it appears to turn and extend horizontally back to the base of 
the petiole, the sternum of the median segment not being visible. 
The lines or sutures separating it from the mesopleuron in front and 
the median segment behind disappear near the base of the mesocoxa, 
and the dorsal line separating its lower part from the pleuron of the 
median segment above is very faint or may even be absent. The real 
limits of the pleura of the meso- and metathorax and of the median 
segment can, indeed, be hardly regarded as having been finally settled, 
Proc. N. M. vol. xxxi—06——20 
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and those here given are likely to be modified by more careful study 
of the development of these insects. It is certain that the limits here 
indicated are most unsatisfactory to the writer. As in the mesothorax 
no dividing line between the pleuron and sternum is visible, and the 
latter plate has no distinctive features of value. 

Abdomen.—The median segment or propodeum is really the first 
segment of the abdomen, which has assumed close connection with the 
thorax and has often been considered as one of the segments of that 
division. It is followed by a remarkably slender, constricted portion 
of the second abdominal segment, termed the petiole, at the hinder end 
of which the plates of the segment suddenly enlarge to average size. 
The first segment of the abdomen then is closely joined to the thorax 
and separated from the greater part of the abdomen by the constricted 
petiolar part of the second. segment. This misleading appearance 
should be kept in mind in any morphological considerations, but as a 
matter of convenience in this paper the petiole together with its 
enlarged posterior end is counted as the first abdominal segment. 

The median segment lies between the metathorax and the petiole. and 
is more or less completely fused with the former. Its dorsal surface 
or dorsum lies immediately posterior to the postscutellum and extends 
backward more or less horizontally for some distance to where the 
outline of the body bends ventrally toward the petiole. At this point 
there is a depression or fovea of the chitin on the median line, which 
varies in outline in different species. In some cases it is decidedly 
crescentic, the concavity of the crescent being dorsal, while in other 
cases it is nearly circular in outline. The depth of the fovea also 
varies, being much greater in some cases than in others. On each side 
of the median segment, nearly on the line of the attachment of the 
wings and about halfway from the front to the rear of the dorsum is a 
stigma—the stigina of the median segment. A more or less well-devel- 
oped line joins the upper end of the stigma with the fovea on the one 
hand and with the side of the anterior edge of the dorsum at the post- 
scutellum on the other, these lines taken together limiting the dorsum 
and giving to it a somewhat shield-shaped outline when viewed from 
above, the form varying somewhat in different species according as 
the direction of these lines varies. 

In many of the Chlorioninz a groove extends forward from the side 
of the petiole, passing a short distance above the base of the metacoxa, 
where it is interrupted by a small swelling serving to check too great 
an upward movement of the coxa, and curving upward till it unites 
with the ventral end of the stigma of the median segment. This groove 
is known as the stigmatal groove. The portion of the median segment 
between the fovea and the petiole, and extending as far to each side 
as this groove, may for convenience be designated as the posterior end 
of the segment. (Plate VI, fig. 1.) 
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About halfway or a little less from the metacoxa to the stigma a 
faint horizontal ridge or line may be seen, extending forward till it 
joins the posterior metapleural suture or line, often at the bottom of 
a small depression. In forms where the stigmatal line is absent this 
line may sometimes be traced backward to the petiole, its course being 
a little above where the stigmatal groove would be in that region if it 
were present. This line between the stigmatal groove and the pos- 
terior metapleural line may be regarded as marking the line of separa- 
tion between the lower part of the metapleuron and the pleuron of the 
median segment, which Would lie dorsal to this line, anterior to the 
stigmatal groove, posterior to the vertical part of the metapleuron, 
and below the front part of the dorsum of the median segment. 

The petiole is cylindrical, very slender, varying in length, and may 
either be straight or curved, the arch of the curve when this occurs 
being downward. At its base above is a small levator muscle or funic- 
ulus which is quite noticeable. Measurements of the length of the 
petiole are often difficult to obtain, as the posterior end of the median 
segment is frequently densely covered with long hair. The measure- 
ments of the petiole used in this paper are for this reason taken from 
the posterior end of the levator muscle to the point on the dorsal sur- 
face where the abdomen begins to enlarge and turn dorsally. 

The part of the abdomen behind the petiole is more or less ovate in 
form, most pointed at the tip in the females, in which sex six segments 
are perceptible. The dorsal plate of thegfirst segment rises sharply 
from the petiole, the angle varying, the plate being nearly or quite per- 
pendicular to the petiole in some cases. The stigmata of this plate may 
lie in front, in the middle, or behind the middle of the plate, a char- 
acter useful in subgeneric determinations. The other segments, except 
the sixth (terminal) usually have no structural features of importance 
in the female. The ventral plate of the terminal segment in this sex 
is frequently longer than the dorsal one, and. just above its tip the 
sting may be protruded. In other cases the two plates extend an equal 
distance. The outline of the posterior edge in these plates varies and 
is a useful systematic character, as are also groups of hairs on the ven- 
tral plates of these segments. The sixth ventral segment is frequently 
quite strongly arched laterally, and in Palmodes it is even compressed, 
so as to givea median longitudinal ridge which forms an edge between 
the two sides of this plate. 

In the male the abdomen is less pointed behind than in the female 
and is more or less curled downward near its tip. Seven segments are 
‘perceptible on its upper side, and eight beneath. The first four dorsal 
plates are quite large and are wider from front to rear than the others. 
The outline of the posterior edges of the hinder dorsal plates, particu- 
larly of the last, is of importance. Beneath, the first four plates are 
also larger than the others, the fifth, sixth, and seventh being much 
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more narrow and liable to be flat or even somewhat hollowed inward. 
The form of the eighth (terminal) plate is usually more or less trian- 
gular and the outline of its posterior edge is of systematic value. 
Tufts of hairs are frequently present at the sides of the hinder plates 
beneath, and in /sodontia rows of stiff hairs along the posterior margins 
of these plates are characteristic of the subgenus. In some species 
the fourth and fifth ventral segments each have a median area densely 
sericeous in nature and usually of a dark color. The genitalia of the 
male often protrude somewhat between the last dorsal and ventral 
plates and in some species are so large as to show their structure quite 
well even when drawn in as far as possible. 

Wings.—The wings are quite large, and, though sometimes hyaline, 
are usually more or less colored, either in part or entirely, as already 
described. It has seemed best in this paper to follow the nomencla- 
ture of the veins and cells used by Cresson and others, but drawings 
have been included which name the parts according to the Comstock 
system, these having been obtained through the kind assistance of 
A. D. MacGillivray, of Cornell University. (Plate VII, fig. 8; Plate 
VIII, fig. 10.) 

Fore wings.—The radial cell is elongated, rounded at its outer end. 
Separating it from the costal cell is a well-developed stigma. Three 
closed cubital cells are present, except in cases of abnormal venation, 
lving between the costal cell, the stigma and the radial cell in front, 
and the first and third gliscoidal and second apical cells behind, 
the vein between these last and the cubital cells being the cubital 
vein. Of the three closed cubital cells the first is much the largest. 
The second and third vary in size according to the position of the 
transverse cubital veins which separate them. In some subgenera the 
first and second transverse cubital veins, which run approximately 
parallel, are so near each other that the second cubital cell is much 
longer between the radial and the two discoidal cells than it is in the 
other direction, a condition usually expressed as ‘** higher than broad.” 
In Proterosphea this cell has about the same diameter in each direction, 
while in /sodontia the breadth tends to be noticeably greater than the 
height. The third cubital cell is roughly triangular in form, the third 
transverse cubital vein passing at first obliquely outward and forward 
from the cubital vein, then bending inward and joining the radial vein 
not far from where the second transverse cubital vein unites with the 
latter. Two of the three cells immediately behind the cubitals are 
closed and are termed the *‘ first and third discoidal cells,” while toward 
the tip of the wing from the last named is the unclosed second apical 
cell, which lies posterior to the outer portion of the third cubital cell. 
Separating the two (first and third) discoidal cells and the second apical 
cell are two recurrent veins, the first of which arises posteriorly from the 
anterior outer angle of the second discoidal cell, which lies posterior 
to the first discoidal cell, the second recurrent vein arising from the 
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subdiscoidal vein. The places where these recurrent veins unite with 
the cubital vein vary as regards the cubital cells, not only in different 
species but in different individuals of the same species. As a general 
rule the first recurrent vein joins the cubital opposite some part of the 
second cubital cell, though it sometimes unites with the cubital directly 
opposite the junction of this with the second transverse cubital, in 
which case it is spoken of as being interstitial with the latter vein. 
Similarly the second recurrent vein usually joins the cubital some- 
where on the inner half of the third cubital cell, though in Sphex 
(Ammophila Authors) and Sceliphron, belonging to the other sub- 
families of the Sphecide, it unites with the cubital vein behind the 
second cubital cell. The distance apart on the cubital vein of the 
second transverse cubital and second recurrent veins as compared with 
the distance apart of the second and third transverse cubitals on the 
radial vein is frequently a useful comparison in diagnosis. 

The outer part of the wing is free from closed cells, but the cubital 
and subdiscoidal veins extend into this portion somewhat, partially 
separating the fourth cubital, second apical, and first apical cells. The 
amount of development of these veins beyond the closed cells differs 
in different species. (Plate VII, fig. 7, and Plate VIII, fig. 9.) 

Along the outer portion of the hinder margin of the wing, on the 
anal cell, is a fold known as the frenal fold, in which the frenal hooks 
of the hind wing catch, so that the two wings may act together. 

Hind wings.—The more important features of the venation of the 
hind wings are as follows: The radial vein varies somewhat in the angle 
it makes in bending toward the apex just after leaving the costa. The 
path of the transverse cubital vein also varies, it in some cases being a 
nearly straight cross vein between the radial and cubital, while in others 
it curves so as to practically unite the last-named veins in a regular 
curve. Sometimes the portion of the cubital vein outside the trans- 
verse cubital is developed to a greater or less degree, more often only 
a dark shade is present in that place, and sometimes there is almost no 
trace of it present. The discoidal vein may have the cubital either 
external to the junction of the median, cubital, and transverse median 
veins or at their junction. The angle between the transverse median 
and the median veins (whether less, equal to, or more than a right 
angle measured internally) and the amount of curvature of the former 
are sometimes of some distinctive value, as is also the presence and 
amount of a slight backward curve near the middle of the cubital vein. 
The posterior lobe of the wing which extends from the base to the 
sinus is well developed and an axillary vein besides two folds are 
present. 

Tequlz.—The tegula is a small chitinous plate lying over the base 
of the fore wing and separating it from the side of the mesothorax. 
It is somewhat arched, frequently with slightly reflexed edges, and is 
often somewhat sericeous or pubescent, particularly near the middle. 
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Legs.—-The legs are long but not very stout, the cox, trochanters, 
and femora unarmed with spines, but generally more or less hairy 
and frequently sericeous, sometimes even pubescent. The tibix are 
provided with spines on the sides and at the ends; the metatarsus is 
similarly armed and the other tarsal segments are spiny beneath and 
at their tips, but not above. 

The fore coxe are large and their basal articulations with the 
body are close together. Each is conical or subconical in form, the 
trochanter articulating at the apex. The trochanter is well developed, 
larger distally, and at its outer end joins the femur, which is smaller at 
this articulation than elsewhere. The fore femur is the shortest of 
the femora, but is quite stout and frequently bears a row of well- 
developed hairs along its under surface. The fore tibia is the only 
tibial segment of either of the legs, which is much shorter than the 
femur. It enlarges gradually toward its tip and bears rather short, 
stout spines on its sides, which sometimes show a partial arrangement 
in longitudinal rows. At the tip of the tibia are several spines, two 
of which are larger than the others, besides. a long, curved, much 
modified spine bearing fine hairs on its inner surface, which, in con- 
nection with a corresponding modification-at the base of the first tarsal 
segment (metatarsus), acts asa cleaning apparatus. (Plate LX, fig. 21.) 

There are five tarsal segments: The first is much longer than the 
next three, and considerably longer than the fifth, and is called the 
metatarsus. This segment, in addition to short, irregularly distributed 
spines, has a row of them on the inner side and a similar one on the 
outer side. In the females a second row of much longer ones, called 
a ‘tarsal comb,” is also present on the outer side of the metatarsus, the 
spines of the two rows alternating more or less regularly with each 
other except at the distal end of the segment, where two or three of 
the longer set are usually the only ones present. This row of long 
spines appears to be utilized in digging the holes in whieh the eggs of 
the insects and the food are placed, hence is absent in the males and in 
the subgenus /sodontia, which makes use of cavities in stems of plants 
and similar places as its breeding places. . (Plate X, fig. 27.) 

At the tip of the last tarsal segment is a pair of well-developed, 
curved claws, between which is a large pulvillus. On the inner 
(under) side of the claw, between its base and the middle, are from one 
to five or even six teeth. These may be pointed or blunt, well-devel- 
oped or more or less rudimentary, and their number is useful in con- 
nection with other characters in determining the subgenera. 

The middle coxe are somewhat more widely separated at their 
articulations with the body than the fore coxe. The femora and 
tibie are of nearly equal length, the latter being a very little the 
shorter. Aside from these differences and the absence of a cleaning 


apparatus at the tip of the tibia the mesothoracic legs differ little from 
those of the prothorax. 
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The articulations of the hind coxe with the body are close together 
and at the very posterior end of the under surface of the thorax, the 
coxre projecting distinctly backward. The tibia is slightly longer 
than the femur and its hinder surface is coarsely sericeous, almost 
pubescent. In some cases the inner side of the hind tibia is suddenly 
swollen near the end, though the segment usually only gradually 
increases its diameter in going out from the body. At the end of 
the tibia are two long spines, one of which has been modified to form 
a cleaning apparatus. The outer edge of this spine is nearly straight, 
but its inner edge for the third of its length nearest the tibia rapidly 
increases and apparently is formed by very closely set hairs. The 
rest of the inner edge bears a row of stiff hairs or teeth, longest near 
the middle. The differences in the structure of this inner edge are 
useful in subgeneric determinations. The hind metatarsus is usually 
straight. In one case (Proterosphex tepanicum Saussure), however, it 
is noticeably curved near its base. The tarsus as a whole is like those 
of the other legs. (Plate VI, figs. 3, 4.) 

Sexual distinctions.—Aside from the presence of a sting in the 
females and of more or less evident copulatory organs in the males, 
many differences may frequently be noticed in the two sexes. In the 
females the antenne are composed of 12 segments while in the males 
13 are present, and show several longitudinal ridges, as already 
described. The inner margins of the eyes generally converge down- 
ward in the males. The outline of the anterior edge of the clypeus is 
more strongly developed, a tarsal comb is absent, the outline of the 
hinder end of the abdomen is less pointed than in the females and 
more abdominal plates are present and are of a different form, the 
clothing of the body is generally more developed and in the species 
here treated the male is smaller than the female. 


CLIMATIC VARIATION. 


Variation in members of the Chlorionine in relation to climate is not 
very marked. Certainly the more highly colored forms are from the 
tropical and subtropical regions, while black is more prevalent in 
northern examples, but no striking differences in this regard are 
noticeable. In a general way, however, it may be said that in species 
showing varying amounts of black and ferruginous the black covers 
more of the surface and that the ferruginous is less rich and strong in 
northern than in southern specimens. Pubescence in amount and in 
richness of color has also the same characters. In northern examples 
there is less of it and it is usually rather pale, while in insects from 
the Southern States, Mexico, and the West Indies it becomes more 
abundant, often forming a dense covering for almost the entire body 
except the abdomen, and its color is much deeper and richer. In one 
or two cases colors other than those usual to the group appear, as in 
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Proterosphex tepanicum Saussure, in which the greater part of the 
first three dorsal abdominal plates has a distinct reddish, almost pur- 
plish, shade, and as in the case of 2. datreillii Lepeletier of Chili 
(extra-limital to this paper), where the thoracic pubescence is almost 
crimson. All such cases of departure from what may be termed typi- 
cal colors seem to occur in tropical or subtropical regions, never in the 
cooler ones. 


ANALYTICAL KEYS. 


An excellent table of the families of the Sphegoidea is given by 
Doctor Ashmead,“ and those who wish to place Sphegoidea in their 
families should consult that table. There follows below a table of the 
subfamilies of the Sphecidee, which is practically only a somewhat 
rearranged copy of the one by Doctor Ashmead: ? 


ANALYTICAL KEY TO SUBFAMILIES. 


1. Second cubital cell receiving only the first recurrent vein; the second recurrent 
vein received by the third cubital cell, or at least beyond the second transverse 
cubital. (Both recurrent veins are received by the first cubital cell in a few 
GRATIN SOUNNES i on cin c's eens aesasnmuns omemek bas gnkeence tateeee- 

Second cubital cell receiving both recurrent veins, or the second recurrent vein is 
interstitial with the second transverse cubitus, although sometimes the first 
recurrent is interstitial with the first transverse cubitus, or then received by 
Giais Diva TAME CONE a os re ina oben n Caie xu aeee ase den eeewetnccé 3. 

Antenne inserted on the middle of the face; claws with one to six teeth beneath; 
tibize strongly spinous, or at least never with weak or feeble spines; tarsal comb 
in female present (except in Isodontia) ...CHLoRIoNIN»”Y (SpHecin# Authors). 

Antenne inserted far anterior to the middle of the face; claws simple, without 
teeth, or at most with a single small tooth near the middle; tibize smooth, not 
spinous; tarsal comb in female never present ................-...-- Popun ®. 

3. Claws simple, without a tooth beneath; tibize more or less spinous; tarsal comb in 

female present; abdomen most frequently very elongate, the petiole composed 

of 2 segments, rarely of only 7 segment; cubital vein of hind wings usually origi- 

nating beyond the transverse median vein. 

SpHectne (AMMOPHILIN»# Authors). 

Claws with a single tooth beneath, although sometimes very minute; more rarely 

without a tooth, the claws simple; tarsal comb in female absent; abdomen 

always with a one-segmented petiole; cubital vein of hind wings interstitial or 

INES On 2 cick cacnss cavencasctactcthptanselcesnabansatee sortase caneass 4. 

4. Antenne inserted on the middle of the face; metathorax with a large U-shaped 
area above; mesopleura not longer than the height of the thorax. 

ScELIPHRONIN &. 

Antenne inserted far anterior to the middle of the face, on or just above an 

imaginary line drawn from base of eyes; metathorax without a large U-shaped 

area above; mesopleura much longer than the height of the thorax. . Poprin2. 


i] 


As, according to the views of the writer, there is but one genus— 
Chlorion—in the subfamily Chlorioninz the table above leads not only 
to the Chlorioninz but also to the genus Chlorion. 


«Canadian Entomologist, XX XI, p. 152. > Idem, p. 348. 
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KEY TO THE SUBGENERA AND SPECIES OF THE GENUS CHLORION,. 





1. Second cubital cell of fore wing higher than broad...............-.......---- 2. 
Second cubital cell of fore wing as broad or broader than high, rectangular, or 
GUNN, gn rcgcctadiveupascdasiaadanconedpnvenecdadteasetaden rue 17 

FE Se ee Gee Wc a 5 én acduehedssannckenneauadous (Subgenus Chlorion) 3. 
CRW Wks EO OF TONG CURTIS 6 5 oc ii ncn on ccdndaccndedanencéastaseuneuenans 4. 

3. Body bright blue or green ............-...- Chlorion cyaneum Dahlbom (p. 313). 
DOG UMN WENN so 6c cdbwsencdcnasas Chlorion cyaneum xrarium Patton (p. 317). 

4. Claws with two teeth; clypeus with a median truncated lobe and a sinus on each 
MODs coc. cdadcbebhsbsaditey cd4nece unaenncel ac emueeee (Subgenus Palmodes) 5. 
Claws with three to six teeth; clypeus without a median truncated lobe but often 
with a median emargination or notch............... (Subgenus Priononyx) 8. 


5. Abdomen black or at most only faintly brownish or ferruginous. 
Palmodes leviventris (Cresson) (p. 318). 


Abdomen more or less ferruginous or yellow........... mace ates ait ede aR tee 6. 
6. Abdomen entirely ferruginous or yellow..................-.2.2-2------200- x 
Tip of abdomen black ... ............- Palmodes abdominalis (Cresson) (p. 322). 


7. Wings yellow; female with seven comb teeth. Palmodes prwstans (Kohl) (p. 328). 
Wings fuliginous; female with six comb teeth. 
Palmodes rufiventris (Cresson) (p. 325). 
S. Fomales........<.... 
Males 
9. Clypeus slightly rounded anteriorly, with no median emargination or notch. 
Priononyx ferrugineum (Fox) (p. 331). 
Clypeus with a median emargination or notch .......................-..-- 10. 
10. Abdomen black or dark brown ......-- Priononyx atratum (Lepeletier) (p. 338). 
Abdomen more or less ferruginous or yellow..............-...--------.--. 11. 
LI, Se PUNO Ss 0s caccsccsccnescades Priononyx striatum (Smith) (p. 335). 
re SE DONO ania os hte 0558 s5dakin ncuuaes tapi ehaen enue eeee 12. 
12. Prothoracic lobe pubescent (not always sufficient to separate from the 
EC oc icstncanccdsekatisacweudans Priononyx thomex (Fabricius) (p. 342). 
Prothoracic lobe not pubescent (not always sufficient to separate from the 


Sh 8 St ee eae Priononyx bifoveolatum (Taschenberg) (p. 346). 

13. Clypeus slightly rounded anteriorly, with no median emargination or 
gd’ Ccbss oe etic bc tcets andeteen Priononyx ferrugineum (Fox) (p. 331). 
Clypeus with a median emargination or notch ...............--....--.---- 14. 

14. Ventral plate of sixth abdominal segment broadly excavated on its posterior 
UIT odo icant pad euwuadakaa Priononyx bifoveolatum (Taschenberg) (p. 346). 
Ventral plate of sixth abdominal segment not thus excavated ............-- 15. 
15. Mesonotum noticeably rugose............- Priononysx striatum (Smith) (p. 335). 
Mesonotum not noticeably rugose.............-.---...-. Sid scala ee Rendinty Giese 16. 
16. Abdomen at least partly ferruginous. ..... Priononyx thome (Fabricius) (p. 342). 
Abdomen black or dark brown......... Priononyx atratum (Lepeletier) (p. 338). 
17. Stigmatal groove rudimentary or absent .............-....----------20---- 18. 


BeRNRRT STON VO THOME: 6 5o5 io os. dacewcackansnanen (Subgenus Proterosphea) 29. 
18. Third cell not broader on the radial vein than the distance between the 
second tranverse cubital and second recurrent veins on the cubital vein. 
Proterosphex lucae (Saussure) (p. 365). 


Third cubital cell broader on the radial vein .......... (Subgenus Jsodontia) 19. 
19. Mandible with two teeth (anterior tooth sometimes partly divided) ........ 20. 
Pees Wenneh GUTON GROEN. 6 a oak occ cccccacusdncnansedebdesbasewecenuenn 27. 
Bey ey HN 6b id wcbdlic cctv ass edevcadeadeasanea ese eackin Sd asbepibics ipatsities anita, ae 


ere 26. 
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Without golden thoracic pubescence. 2... ccc ccc cece ccs ccccccsctccesas 22. 
With golden thoracic pubescence -....... Tsodontia costipennis (Spinola) (p. 351). 
First segment of antennal filament longer than fifth or sixth .............-- 23. 
First segment of antennal filament shorter than fifth or sixth ............-.. 24. 


Median segment without long white hairs above. 
Isodontia aztecum, female, (Saussure) (p. 353). 
Median segment with many long white hairs above. 
Tsodontia aztecum cinereum, female, (H. Fernald) (p. 356). 


OOS GE NE on ons 5 dive Soke abu emagvedceeandes teen eennneee ea aceeas 25. 
Body, hairs black.............. Tsodontia aztecum var., male, (Saussure) (p. 356). 
Front part of wings fuliginous ..-..-. Tsodontia aztecum, male, (Saussure )(p. 354). 
Wings entirely fuliginous ....-- Isodontia aztecum var., male, (Saussure) (p. 356). 
Wings dark fuliginous............... Tsodontia exornatum (H. Fernald )(p. 350). 


Wings yellowish: at most only somewhat fuliginous. 
Tsodontia costipennis (Spinola) (p. 351). 
SG NRO <0 nda dans is saeensdans th bencen Tsodontia harrisi H. Fernald (p. 359). 


LA TOES Te TONS YOROWUED oo ose. cid nk cag weed coows phan nec neeeeks 28. 
RNR TERE ok cok kw cceccnsheeccank TIsodontia auripes H. Fernald (p. 356). 
Abdomen more or less yellowish............- Tsodontia elegans (Smith) (p. 361). 
PN Ss seh c onc catincnd cogtksaeluad shaekseekes nets ceaaneee 30 
RE ee ae ee eR a) a hoo Ren ea Ee 49 


Hind tibiz suddenly thickened at the end on the inner side. 
Proterosphex cubensis H. Fernald (p. 367). 


panes Chas chek Sonny CIRO is. 5 oo. cae ccd candace sasidanceaVascc 31. 
Abdomen more or less red or reddish yellow ...............--------------- 32 
Biideath DINK (OMG SEOMIEON) 6 <a. ondi cacecvcedeccksctiisdwocn<osanduaus 40 
RAM CN Fe oo se oe ge ok aa oe ee kn ek eae ale re ee eet eae ea 33 
ites spots OF 30Gs TOR OF THEY PRUIOW... c5i< ccc cc cnssncec csanselscesenssace 34 


Abdomen partly black; pubescence pale straw to silvery white. 
Proterosphex texanum (Cresson) (p. 414). 
Abdomen entirely reddish; pubescence golden yellow. 
Proterosphex lautum (Cresson) (p. 371). 
Anal segment red; some of the abdominal segments black. 
Proterésphex dubitatum (Cresson) (p. 394). 
Anal segment red or black; when red the other abdominal segments are also 


WN Oe ec) a oil wate eG eee na Ten Ek ke ce 35. 
None of the abdominal segments black .....................2.--eeeeceeees 36. 
Hinder abdominal segments black; petiole black...............-....--.-.-- 39. 


PURONE SME so pupeahenyarnsancsen Proterosphex resinipes H. Fernald (p. 386). 
Petiole red, orange, or yellow............... Sy.sies sath ass icin: So sica eg aia ado et shatters aes 
Hairs on dorsum of median segment gray. 
Proterosphex ashmeadi, new species (p. 389). 
Hairs on dorsum of median segment not gray 38. 
Wings hyaline, with a yellow tinge. 
Proterosphex ichneumoneum aurifluum (Perty)(p. 403). 
Wings more or less fuliginous. 
Proterosphex ichneumoneum fulviventris (Guerin) (p. 403). 
Femora red (rarely black near base); a pubescent band along the stigmatal 


SUGROR a sos Sakae Das cesvacne Proterosphex ichneumoneum (Linnzeus)(p. 399). 
Femora black (sometimes red at tip); no pubescent band along the stigmatal 
MONONA s+ Si ka cabae Seas adc sepa Proterosphex maximiliani (Kohl)(p. 397). 


Legs partly rust red or rust yellow 
Lege biack ......ccc0 


onbnenp SESE Od stem Ucemeks Laas aes 41. 
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41. With a small pubescent spot above the middle and hind coxe. 


. Proterosphex brasilianum (Saussure) (p. 412). 
We Pens SG DONO GOW 5 oid Sadan 5 cdc Keew caw dss Radiawetanens 42. 
42. With pubescence on thorax and median segment ...............-.--------- 43. 
{ Without such pubescence. ........- Proterosphex bridwelli (H. Fernald) (p. 384). 
1D; Vis ener Oe SONNE ROMNEY FOUN 8 Sao ici otan ns Sane cnsasanedtubeccnbeseniaueten 44. 


Tip of hind tibiz and the hind tarsi black. 
Proterosphex flavitarsis theringii (Kohl) (p. 381). 
44. Wings fuliginous with violet reflection. 
Proterosphex flavitarsis H. Fernald (p. 379). 
ED INO do ods c's CadveCed dewsc Heute ck tarda toenail 45. 
45. Wings with a distinct yellow tinge. 
Proterosphex flavitarsis saussurei H. Fernald (p. 381). 
Wings pale, without a yellow tinge. 
Proterosphex flavitarsis quatemalensis (Cameron) (p. 381). 
4G RE TRE THEE WORE 5 ken Svcnccn co ncécgnavnscctancnahs kde aiemettetee 47. 
EE WEY MN ION WER 5 bo cde sickness eivstacdesbab dpameeanedeselebes 48. 
47. Wings rusty yellow or yellowish brown. 


Prot rosphea caliginosum ( Krichson ) (p. 403 ). 
Wings deep fuliginous, with violet reflection. 
Proterosphex pensylvanicum (Linnzeus) (p. 405). 
48. Pubescence golden yellow ..............-- Proterosphex habenum (Say) (p. 374). 
Pubescence pale yellow or nickel in color. 
Proterosphex brasilianum (Saussure) (p. 412). 
Pubescence dull white .........-.-. Proterosphex mandibularis (Cresson) (p. 410). 
49. Hind tibiz suddenly thickened at the end on the inner side. 
Proterosphex cubensis H. Fernald (p. 367). 
Fane tiie not sntidemly thickened oo oe iin see vse cde ccieccecscissicsusnc 50. 
50. Hind metatarsus distinctly curved its entire length. 


Proterosphe. tepanecum (Saussure) (p. 377). 


Hind metatarsus not noticeably curved... ...........2.--.----e---eeeeeees 51. 
51. Hind edge of last dorsal abdominal segment above, truncated............-- 52. 


Hind edge not truncated ( with a central emargination or notch in some cases). 55. 
GR: -, eee er CAI RAR POI wid anno Sass cate idec’ Hag aei sed ende eh negaees 53. 
Tip of hind tibia and entire hind tarsus black. 

Proterosphex flavitarsis itheringiti (Kohl) (p. 381). 
53. Wings fuliginous with violet reflection. Proterosphex flavitarsis H. Fernald (p. 379). 
EN HOUND. iis cvinn pokdindnckebupsxeecinns cleat ie teeentektacees 54. 

54. Wings with a distinct golden tinge. 
Proterosphex flavitarsis saussurei H. Fernald (p. 381). 

Wings pale, without a yellow tinge. 
Proterosphex flavitarsis gquatemalensis (Cameron) (p. 381). 
. Seventh ventral abdominal plate with a central spine (sometimes hidden under 


yr 
or 


Se MEOE MUNOD oc dciwceninnstane wendes Proterosphex spiniger (Kohl) (p. 392). 

Seventh ventral abdominal plate without a spine...................-..---- 56. 

56. Legs partly or wholly rust red or rust yellow ..................-.----...--- 57. 
BNE << at, dina a abake bale Qaeawea ss Me aan ckdecble a aed wad no abe eR ewdees 64. 

G7: eae Gate we Tees WOE OE YORNOW oc. os 5 cc as Sosaseeh ca ceded anass 60. 
NN I is nk ia oo kh Sedaka wae aus ehsescnpecehean eee 58. 

} 58. Wings nearly hyaline; hind tibiz (and tarsi except terminal segment) yellow 
PN iiknbnd heck chwecedas s Webbed ceeh ee eaekekeddaerdts hengtagerne 59. 


Wings strongly fuliginous; hind legs entirely black. 
Proterosphex beatum (Cameron) (p. 411). 





59. 


: 60. 


63. 


Type. 
This being the only genus of the Chlorionine, the description of the 
external anatomy already given will apply here and need not be 
repeated. 
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Wings with weak yellow reflection; pubescence abundant, golden or coppery. 
Proterosphex brasilianum (Saussure) (p. 412). 

Wings without yellow reflection; pubescence pale yellowish, very sparse. 
Proterosphex nudum (H. Fernald) (p. 382 ). 


Pubescent band present on metapleuron along stigmatal groove. .........-..- 61. 
Wy ean itn ©. BONES 66. osc an ents cues Foss dew ceeuenebemebenecesaSibaerns 63. 
, RR RRND GUNES is 5 6 hs Saas | SSO a kis ioe dwareckeedats 62. 


Hindersegmentsof abdomen black . Proterosphex ichneumoneum ( Linnzeus) (p. 399). 


2. Wings more or less fuliginous. 


Proterosphex ichneumoneum fulviventris (Guerin) (p. 403). 
Wings quite hyaline, with a weak yellow tinge. 
Proterosphex ichneumoneum aurifluum (Perty) (p. 403). 
With golden or coppery pubescence . . Proterosphex maximiliani (Kohl) (p. 397). 
Pubescence silvery; usually almost entirely absent. 
Proterosphex ashmeadi, new species (p. 389). 


OA; RRO CORE «oo cc iceccccuct sev cdawanelcewwnuwey Sesewiewatedilecnecees 66. 
A Th BAT OF WRONG TOR 6 ood. Soins ceed eeenaccestwanececebaneuey 65. 
65. Pubescence golden, abundant..........- Proterosphex law'um (Cresson) (p. 371). 
Pubescence silvery white.............. Proterosphex texanum (Cresson ) (p. 414). 
OD. -Leemager Raine OF Gactes QURG on. ahs sin eS e ks Ree soe e Sieh eaeacsitcs 67. 
Longer ipite of Ghotax whotly HAG. .oo5 oasis secscceknnccesscbictvences 68. 
67. Wings quite fuliginous, with bluish or violet reflection; cubital vein of hind wing 


well developed beyond transverse cubital. 
Proterosphex chichimecum (Saussure) (p. 407). 
Wings nearly hyaline; cubital vein almost wanting beyond the transverse cubital. 
Proterosphex tecanum (Cresson) (p. 414). 
WAS FOI ovo aéus ckciss eauee Proterosphex caliginosum (Erichson) (p. 403). 
Wings deep fuliginous with violet reflection. 
Proterosphex pensylvanicum (Linnzeus) (p. 405). 


DESCRIPTIONS. 


The lists of literature of these insects given by Kohl, and particu- 
larly by Dalla Torre,¢ are so full that it has not seemed necessary to 
give complete lists here. Accordingly only the more important older 
foreign references are given, though it has been my intention to make 
the American references and those published since Dalla Torre’s list as 
complete as possible. 

The characters given for the subgenera are correct for American 
forms, but would need modification if applied to certain Old World 

" species. 


Genus CHLORION Latreille 


Chlorion LaTREILLE, Hist. Nat. Crust. et Ins., III, 1802, p. 333. 
Sphex lobatus Fabricius, Syst. Ent., 1775, p. 348. 





4 Catalogus Hymenopterorum, VILL. 
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Subgenus CHLORION Latreille (genus): Kohl. 


Chlorion LaTREILLE, Hist. Nat. Crust. et Ins., III, 1802, p. 333. 
Dryinus Fasrictvs, Syst. Piez., 1804, p. 200. 

Pronxus LaTREILLE, Gen. Crust. et Ins., 1V, 1809, p. 56. 
Chlorion Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 112. 

Type.— Chlorion (Chlorion) lobatum Fabricius, Syst. Ent., 1775, p. 
548. 

Second cubital cell of the fore wing much higher than broad. Claws 
with a single tooth near the middle of the inner edge. Anterior border 
of the clypeus with teeth. Median segment with a stigmatal groove. 
Stigma of the first dorsal abdominal plate placed in front of the mid- 
dle. Tarsal comb of the female well developed. Body metallic, 
glistening. (Plate LX, fig. 13; Plate X, fig. 22.) 

The genus Chlorion as established by Latreille does not in all respects 
agree in diagnosis with the type,* but as it was a monotypical genus, 
and only later had compressa added to it, and as the first reviser, 
Jurine, retained /obatus as the type and removed compressa to his new 


genus Ampulex, this ‘assignment is not subject to subsequent 
| change.”’ Patton’ also takes this view. 


CHLORION (CHLORION) CYANEUM Dahlbom. 


? {| Sphea cerulea LINN US, Syst. Nat., 12th ed., I, 1766, p- 941. 

? || Sphex cxrulea De Geer, Mem. Hist. Nat. Ins., III, 1773, p. 589, pl. xxx, 
tig. 6. 

|| Sphea cxrulea Drury, Ill. Nat. Hist. Ex. Ins., II, 1773, p. 75, pl. xxxrx, fig. 8. 

? Sphex cyanea Fasrictius, Syst. Ent., 1775, p. 346. 

? Sphex cyanea Fasricivs, Ent. Syst., I1, 1793, p. 201. 

? Pepsis cyanea Fasricivs, Syst. Piez., 1804, p. 211. 

Chlorion cyaneum Dan.som, Hym. Eur., I, 1843, p. 24. 

Chlorion cyaneum Dantsom, Hym. Eur., I, 1845, p. 435. 

? Sphex cerulea Lerecetier, Hist. Nat. Ins. Hym., LI, 1845, p. 336. 

Chlorion ceruleuem Wars, Am. Ent., I, 1869, p. 164. 

Chlorion cwruleum Rixey, First Rept. U. 8. Ent. Com., 1878, p. 319 (in part). 

Chlorion cyaneum Packarp, Guide to Study of Ins., 8th ed., 1883, p. 167. 

Sphex cxrulea Cameron, Biol. Centr.-Amer., Hym., II, 1888, p. 29. 

Sphex (Chlorion) nearcticus Koat, Ann. natur. Hofmus. Wien, V, 1890, p. 186. 

Sphex (Chlorion) occultus Kon., Ann. natur, Hofmus. Wien, V, 1890, p. 187. 

Chlorion cxruleum AsumeaD, Ins. Life, VII, 1894, p. 241. 

j Chlorion cxruleum AsuMEAD, Psyche, VII, 1894, p. 65. 

Chlorion ceruleum Pecxnamns, Wise. Geo. and Nat. Hist. Surv., Bull. 2, 1898, p. 173, 
pl.u, fig. 3; pl. x1, fig. 4. 

Chlorion cyaneum H. Fernavp, Ent. News, XV, 1904, p. 117. 


Metallic blue, green, or greenish blue on the head and body; body 
rather slender for its length, generally somewhat blackish sericeous 
with minute punctures close together. 


aSee Westwood, Trans. Ent. Soc. Lond., III, 1841-1843, p. 227. 
bInternational Code of Nomenclature, Art. 30. 
¢Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 379. 
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Female.— Head broader than distance between outer edges of 
tegule, narrow from front to rear; clypeus less than half as long as 
wide, its middle elevated, forming a ridge narrowest behind, broad- 
ening anteriorly; posterior outline of clypeus somewhat emarginate 
near the middle of each side, extending below the eye to the base of 
the mandible; anterior edge blackish, with five blunt teeth, the lateral 
one farther from the three near the center than these are from each 
other (the number of these teeth is subject to individual variation, and 
I have seen one specimen with none); surface of clypeus rather 
sparsely, coarsely punctured, bearing black hairs, some near the ante- 
rior edge being quite long; least hairy near the posterior emarginations, 
frons with a more or less evident median elevation from the antenne 
part way to the median ocellus, this region being quite closely, coarsely 
punctured and sometimes slightly rugose; surface of frons hollowed on 
sach side of the elevation, most deeply so at the clypeus; above and 
between the antenne the surface is slightly rugose; surface of frons 
more or less punctured, the punctures varying in size and abundance in 
different specimens; bearing numerous short, black hairs, best seen in 
profile; median ocellus largest; on the inner side of each lateral ocellus 
is a long, black hair (macrocheta)and nearer the occiput is a second pair 
farther apart; behind the ocelli isa faintly marked transverse oval 
elevated area at the ends of which the posterior pair of macrochete 
lie; surface of vertex and occiput with punctures varying in size and 
abundance; cheeks quite broad above, narrowing rapidly below; above 
with scattered punctures which become larger and closer below where 
there are numerous long, black hairs; a row of black hairs is present 
on the edge of the occiput; inner margins of the compound eyes con- 
verging above, parallel on their lower half; their lower edges nearly 
at right angles to their inner ones; antenne; scape black, glistening 
somewhat, sometimes metallic like the body; remainder brownish 
sericeous; the scape has rather coarse punctures and numerous short, 
stout hairs except externally; first segment of filament longest, some- 
times slightly swollen near its tip, which is surrounded by a number 
of minute, black hairs, also present on the second, and sometimes on 
the third and fourth segments; mandibles with two teeth, the terminal 
one forming half the length of the mandible; anterior tooth blunt; a 
ridge extends from the base outward and soon forks, a branch passing 
along each tooth; in the space behind each of these ridges the surface 
is somewhat aciculated; the anterior tooth and the ventral side of the 
mandible bear scattered black hairs; color of the mandibles black 
except fora dull ferruginous area near the junction of the teeth in 
some eases, and a slight ferruginous tinge near the edges. 
Thorax.—Collar rather nerrow, its sides and posterior face quite 
vertical, not closely appressed to the mesonotum; anterior face quite 
vertical below, rounded or sloping backward above; dorsal edge and 
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upper part of anterior face somewhat depressed in the middle, making 
the dorsal edge two-humped, the height of these humps varying con- 
siderably; neck transversely rugose, these marks varying in strength 
and frequentiy extending back onto the lower part of the collar, the 
surface of which is more or less punctured and bears short black 
hairs varying in size and abundance like the punctures; side of collar 
in front of prothoracic lobe sometimes faintly rugose vertically; pro- 
thoracic lobe generally quite closely, sometimes sparsely, punctured and 
with numerous, quite long, black hairs; its posterior edge with a dense 
fringe of short, pale hairs; prosternum and propleuron with a thicken- 
ing at their edges, thus placing their suture between two ridges; this is 
also the case on the middle line of the prothorax beneath, thus dividing 
the prosternum (/) into right and left halves; sternal surface with nu- 
merous puncturesand long, black hairs; sericeous; mesonotum sericeous, 
with punctures varying in abundance and size, and with short, black 
hairs; from the upper edge of the prothoracic lobe to the tegule, then 
back along the side of the plate, and partly across the hinder end, the 
edge of the mesonotum is upwardly reflexed; two short, faint, im- 
pressed lines are present on the middle anteriorly and a faint parap- 
sidal groove is perceptible; scutellum without a median furrow, its 
central portion elevated to form a nearly flat, transverse, oval area 
hearing a few scattered, rather small punctures, sometimes very faint 
or absent; at the anterior lateral sides the plate is not depressed and 
is somewhat triangular there, the upper surface of this portion being 
smooth, while its outer side which faces outward is usually slightly 
rugose, as is also the posterior lateral face of the scutellum in most 
cases; postscutellum with a slight median impression, a_ slightly 
reflexed edge anteriorly, and in general minutely punctured and with 
a tendency to transverse aciculation; dorsum of median segment not 
pointed but evenly rounded behind to the fovea, which is a narrow, 
transverse depression; surface of dorsum transversely rugose, the 
ridges turning somewhat backward laterally, the rugosity coarsest in 
front, frequently nearly or quite obsolete behind; there is a distinct 
median depression on the dorsum, sometimes slight or absent ante- 
riorly; the surface is usually bare, but sometimes bears very short, 
black hairs; stigmatal groove well developed; posterior end of median 
segment turning downward sharply from the dorsum, its surface 
coarsely rugose and punctured; in some cases the first ridge below the 
fovea is much higher than the others and sometimes near the dorsum at 
the sides the rugosity becomes almost obsolete; the surface is quite well 
provided with black hairs of medium length, which, near the stigmatal 
groove, are longer and more abundant and the ridges are coarser; 
mesopleura quite coarsely punctured, sometimes partly rugose, with 
scattered black hairs; mesosternum marked like the mesopleura and 
with a median suture; metapleura coarsely, obliquely rugose and with 
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numerous black hairs, longest and nearest together near the stigmatal 
groove; petiole straight, glistening, slightly longer than the first 
filament segment, finely punctured, and with numerous long, black 
hairs. 

Abdomen.—Long, ovate, more pointed behind, rather rounded in 
front, glistening; above somewhat sericeous; stigmata of first segment 
oblique, in front of the middle; the segments show a few faint, scat- 
tered punctures, becoming closer and larger on the last three seg- 
ments; on the first two of these there is a row of punctures parallel to 
and a little in front of the hinder margin, with a very few short, black 
hairs at the extreme side on the first of the two, but extending nearer 
the middle in the second; the terminal segment has more and longer 
hairs generally distributed over the surface; its hinder margin is 
bluntly acuminate and its sides somewhat emarginate near the tip; 
the margin is sometimes pale, and the entire segment is sometimes 
black and not metallic; beneath, glistening, sometimes sericeous, with 
scattered, minute punctures mainly toward the sides and on the front 
part of the plates in the center; the punctures increase in number and 
size on the hinder segments; short black hairs have the same distribu- 
tion as above; last segment coarsely, quite closely, punctured, with a 
slight median ridge on its posterior portion (sometimes its whole 
length) and with a slightly thickened posterior margin acutely oval in 
outline; the front portion of the last segment (usually concealed) is 
slightly or not at all punctured and the segment may be black and not 
metallic. 

Wings.—Dark fuliginous with violet reflection which is lost on the 
outer margins, these being rather velvety in appearance; fore wing; 
second cubital cell high and narrow, receiving the first recurrent vein 
before, at, or beyond the middle; third cubital cell nearly as long as 
the radial; external end of radial cell rounded; second transverse 
cubital vein not straight, bending into the second cubital cell; hind 
wing; discoidal vein interstitial with the median and transverse median 
veins, the latter two meeting at about right angles; cubital distinct 
beyond the transverse cubital (which is quite straight); radial vein 
external to the transverse cubital strongly arched. Tegule black, 
slightly sericeous in front, glistening; with scattered, minute punc- 
tures and a few short, black hairs; its posterior margin sometimes 
faintly dull ferruginous. 

Legs.—Black, somewhat glistening; cox and trochanters black, 
metallic in some cases; femora stout, black, sometimes metallic, glis- 
tening, with scattered punctures and numerous quite long, black hairs, 
and somewhat sericeous in some lights; fore and middle tibiz shorter 
than their femora, brownish; fore tibie light brownish sericeous on 
the inner face; fore tarsi brownish, light brownish sericeous beneath, 
with seven or eight (usually seven) comb teeth; claws almost ferru- 
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ginous; middle and hind tibie grayish sericeous; inner contour of 
hind tibie straight; spines of all the legs black. 

Male.—Body and head rather more densely covered with hair and 
more closely punctured than in the female; clypeus usually with three 
blunt teeth in front; macrochztz of ocellar and vertex regions absent 
or not usually to be distinguished from the other hairs; anterior face of 
collar as a rule more vertical than in the female; last dorsal abdominal 
plate evenly rounded, densely punctured, quite hairy, and with a pale 
hinder margin; second ventral abdominal plate quite smooth, with a 
few scattered punctures and black hairs; third, fourth, and fifth plates 
more abundantly punctured but chiefly at the sides and anterior to the 
middle; sixth plate quite evenly, but not coarsely punctured, slightly 
emarginate behind; seventh plate narrow, less emarginate than the 
preceding; eighth (terminal) plate rounded, with numerous punctures 
and brown hairs; with little or no metallic luster. 
Length.—Females, 21-31 mm.; males, 19-24 mm. 


CHLORION (CHLORION) CYANEUM ZRARIUM Patton. 


Chlorion xrarium Patron, Can. Ent., XI, 1879, p. 133. 
Chlorion cxruleum var. xrarium Patron, Proc. Ent. Soc. Wash., ITI, 1896, p. 46. 


Type.—One female, in the collection of the American Entomological 
Society at Philadelphia. 

This subspecies is readily distinguished by its color, which is bronze 
blue or purplish blue, and by its somewhat more slender body and 
generally smaller size. 

This beautiful species is widely distributed in North America, but 
1 have no record of it from the West Indies. The typical form is 
distinctly southern, belonging to the Lower Austral Zone, though it 
is sometimes found in the southern portion of- the Upper Austral, 
mingling there with #rarium which extends through this zone well 
up toward the Transition Zone, though it occasionally occurs much 
farther south, and specimens have been taken even in Florida and 
Texas in which the blue showed a bronze tint. In Texas, New Mexico, 
Colorado, and California a greenish shade often appears and may in 
some cases entirely replace the blue. 

Kohl ¢ finds two species among the specimens of this insect accessible 
to him and names them nearcticus and occultus. 1am unable to sepa- 
rate these as some specimens show some characters of the one and other 
characters of the other. Apparently nearcticus applies to those forms 
in which the punctures and rugosity are least developed, while occultus 
is applied to those in which they are strongest; but with an excellent 
series of intermediates before me I can not regard the differences as 
marking more than extremes of individual variation. 


@Ann. natur. Hofmus. Wien, V, 1890, pp. 186-187. 
Proc. N. M. vol. xxxi—06——21 
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This species provisions its nests with crickets (and perhaps with 
grasshoppers also). References to its capturing spiders for this pur- 
pose are due to a confusion with the smaller Sceliphron. 


Subgenus PALMODES Kohl. 
Palmodes Kont, Ann. natur. Hofmus. Wien, V, 1890, p. 112. 
Palmodes Konu, Ana. natur. Hofmus. Wien, XI, 1896, p. 318. 

Ty px .—Chlorion ( Palmode 8) occitanicum Lepeletier and Serville, 
Ency. Meth., X, 1825, p. 462. 

Second cubital cell of the fore wing much higher than broad. Claws 
with two blunt teeth near the base of the inner edge. Median seg- 
ment without a stigmatal groove. Clypeus flat, with a median trun- 
cated elongation and a sinus at each side. Stigma of the first dorsal 
abdominal plate at or behind the middle. Tarsal comb of the female 
developed. Comb teeth of the outer part of the hind tibial spine 
thorn-like or tooth-like. Inner borders of the eyes parallel in the 
female, converging downward in the male. Last ventral abdominal 
plate of the female laterally compressed, almost forming a longitudinal 
edge in the middle. Ventral abdominal plates of the male flat, the 
fourth and fifth silky sericeous. Abdomen black, ferruginous, or 
yellow. (Plate IX, fig. 14; Plate X, fig. 23.) 


CHLORION (PALMODES) LAVIVENTRIS (Cresson.) 


Sphex leviventris Cresson, Proc. Ent. Soc. Phila., IV, 1865, p. 463. 

? Harpactopus rufiventris Parton, Bull. U. S. Geol. and Geogr. Surv., V, 1880, 
p. 354. 

Sphex ( Palmodes) morio Kou, Ann. natur. Hofmus. Wien, V, 1890, p. 321. 

Types.—Six female, ten male specimens, in the collection of the 
American Entomological Society in Philadelphia. Though sixteen 
specimens were studied when the description was prepared only one 
bears a label in Cresson’s handwriting, and I am told that it was his 
custom to label but one and regard that as the type. At the present 
time four females and four males of this lot bear printed ‘‘ type ” 
labels. 

Black, quite robust, without pubescence except on the front of the 
head; wings uniformly fuliginous; hairs black. 

Female.—Head broad, quadrangular from above with rounded cor- 
ners, very slightly excavated in front between the eyes; clypeus broad, 
somewhat arched near the middle, the sides flat; densely brownish 
black sericeous, and with numerous punctures and long, black hairs; 
its anterior margin bare, smooth, slightly reflexed, with a broad 
median truncated projection, at the side of which is a sinus beyond 
which the edge turns upward toward the eye, near which it again 
extends laterally to the base of the mandible below the eye; frons 
densely brownish. black sericeous; in some cases, together with the 
clypeus, more or less silvery pubescent; with scattered punctures a 
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little finer than those on the clypeus, and with hairs somewhat shorter 
and finer; median suture plainly marked, forking in front of the 
median ocellus, the two branches continuing obliquely backward till 
behind the line of the lateral ocelli where they are united by a faint, 
backwardly arched, transverse suture or groove; traces of the median 
suture are also present between the lateral ocelli; below, and lateral 
to the median ocellus is a short, narrow, vertical depression, and 
behind, and lateral to each lateral ocellus is another smaller one, the 
four together marking the corners of a quadrangular area within which 
the ocelli are located; vertex marked like the frons; cheeks minutely 
punctured, and also with quite numerous larger punctures and long 
hairs, particularly below; antenne black; scape minutely punctured 
and with scattered larger punctures and short, stiff hairs; pedicel the 
same; filament grayish sericeous in certain lights, its first segment 
longest; the first four segments of the filament show the following 
length relationships sy, #5, #5, #, (average of several examples); 
mandible black, three toothed, robust, with a slight ferruginous band 
at the base of the teeth; somewhat punctured or aciculate, with a few 
long hairs on the under or posterior edge, and on the upper (inner) 
surface near the base. 

Thorar.—Neck short; collar rather long, its hinder face vertical, 
not very high, not closely appressed against the mesonotum; anterior 
face evenly sloping, with a broad, rounded top, so that the dorsal edge 
is quite broad and evenly rounded from side to side, highest in the 
middle; surface blackish sericeous, with numerous coarse punctures 
and long black hairs; propleura very minutely, obliquely aciculate 
and with numerous fine punctures in rows; prosternum thickly, 
closely punctured, with many long hairs; prothoracic lobe rather 
sparsely covered with punctures of medium size and black hairs; pos- 
terior edge with quite a dense fringe of short, dull-brown hairs; meso- 
notum black sericeous, with numerous rather coarse punctures and 
long hairs; the anterior median groove shallow, narrow, smooth, with- 
out marked edges in front where it is broadest; lateral margin some- 
what reflexed from above the prothoracic lobe to the scutellum; scu- 
tellum rather high, rounded, with a very faint median depression; 
surface with very minute punctures and numerous coarser ones and 
rather short hairs; postscutellum evenly rounded, without a median 
groove, rather finely and closely punctured, with hairs longer than 
those on the scutellum, and with traces of fine transverse aciculation; 
dorsum of medium segment rather finely, transversely aciculate, with 
a faint median depression, broadest behind and hardly reaching the 
anterior end; very finely punctured along the grooves and with a thick 
covering of short, erect, brownish hairs; dorsum bluntly acute at the 
fovea, which is subtriangular; posterior end of median segment 
coarsely punctured and with many long hairs; without aciculations in 
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the middle but quickly appearing toward the side; side of the median 
segment obliquely aciculate, more coarsely so anteriorly, the acicula- 
tions continued onto the metapleura; the sides are also coarsely punc- 
tured and with quite a thick clothing of long hairs; portion of meso- 
pleuron next below the tegula rather coarsely, nearly horizontally acicu- 
late; portion behind the prothoracic lobe very finely, almost vertically 
aciculate; the area next posterior to this with a faint trace of acicula- 
tion, the grooves running obliquely downward and forward; lower 
part of mesopleuron to the coxe both minutely, closely, and also 
coarsely, more sparsely punctured; the whole mesopleuron covered 
with quite long hair; metapleuron everywhere more or less finely, 
obliquely aciculate, least evident above the cox; coarsely punctured 
and with long hairs; mesosternum with coarse punctures and long 
black hairs; petiole black, shorter than the posterior coxe, straight, 
with rather fine punctures and medium long hairs. 

Abdomen.—High, rising nearly vertically from the petiole, broad, 
ovate, most pointed behind; above; slightly sericeous in certain lights, 
with scattered punctures, mostly small, except on the last two seg- 
ments, where they are coarser and closer together; terminal plate 
rather narrow, its posterior margin rounded oval in outline; beneath; 
first ventral plate smooth, glistening; ventral surface in general some- 
what sericeous, with scattered fine and coarser punctures, mostly on 
the sides and toward the hinder margins of the plates; second and 
third plates broadly, slightly emarginate behind; fourth with a few 
short hairs at the sides; fifth with more hairs, narrower from side to 
side, its hinder margin with a broad, shallow notch; sixth with its 
sides rolled upward, showing from above, laterally quite compressed, 
almost forming an edge along the median line on the hinder four-fifths 
of its length; thickly, quite coarsely punctured, and with numerous, 
long, stout hairs. 

Wings.—Uniformly fuliginous, a little lighter along the outer row 
of cells, darker just beyond this, then lighter to the margin: witha 
very faint, violet reflection; fore wings; radial cell bluntly rounded at 
the tip, scarcely extending beyond the third cubital; second cubital 
cell high, narrow, about equally wide top and bottom, the first trans- 
verse cubital vein bending into the first cubital cell somewhat; hind 
wing; transverse median vein making less than a right angle with the 
median, the discoidal veins being almost interstitial at this point; a 
faint trace only of the cubital vein beyond the transverse cubital; teg- 
ule black, sericeous in front, smooth behind, and dull ferruginous 
there in some lights; with a few short hairs. 

Leys.—Coxe black, sericeous in some lights, with numerous coarse 
punctures and long hairs; trochanters similar, the hairs less abundant; 
femora black, the front pair stoutest; all slightly sericeous in places, 
glistening, with scattered, coarse punctures and hairs of medium size; 
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the fore femora are slightly grooved beneath, near the tips; tibi 
shorter than the femora except the hinder pair which equal their femora 
in length; sericeous and with numerous rather short, stout spines; 
tarsi black with a very slight ferruginous tinge; sericeous; fore meta- 
tarsus with six or seven (usually six) comb teeth, long and stout; claws 
ferruginous, blackish at base, with two blunt teeth on the inner edge 
near the base; hind tibia and base of hind metatarsus strongly brown 
sericeous behind; hind tibial spine with separated, short, blunt teeth 
on its outer half; inner contour of hind tibia straight on the outer half 
but with an abrupt inward crook near the base, seen when the tibia is 
viewed from behind. 

Male.—Difters from the female as follows: Mandible with two teeth; 
edge of clypeus with a less developed sinus; eyes converging down- 
ward; the four indentations near the ocelli very faint, particularly the 
upper pair; median groove of mesonotum with more pronounced edges; 
petiole longer than in the female, usually as long as the posterior cox, 
slightly shorter than the first and seeond filament segments together, 
but longer than the first and half the second; second and third ventral 
abdominal plates not emarginate behind; fourth and fifth brown, silky 
sericeous, the former somewhat emarginate behind, the latter with a 
slight, broad emargination; sixth and seventh narrow from side to 
side, the sixth broadly emarginate, the seventh almost broadly notched 
rather than excavate; terminal ventral plate very narrow, quadrangu- 
lar, its hinder margin with a central notch on each side of which it is 
arcuate; the last two ventral plates nearly enveloped by the Jast dorsal 
plate, the hinder margin of which is rounded conical; hind tibize viewed 
from behind, with an abrupt inward crook near the base; outer borders 
of the wings lighter than the remainder. 

Length.—Females, 19-28 mm.; males, 15-22 mm. 

Some variations from the characters described above are met with 
in certain cases. There seems to be a tendency for portions of the 
first and second dorsal abdominal plates to show a faint tinge of brown 
or ferruginous; seven teeth in the metatarsal comb are not uncom- 
mon, and in one specimen seen there were seven on one side and six 
on the other; while pubescence on the face is generally absent, traces 
of it may often be noted; rarely the petiole is shorter than the hind 
coxe, 

Cresson’s description is defective in that not all the males, even in 
the lot before him when his description was prepared, have a silvery 
clypeus, and the thorax is not really smooth as he stated, though it does 
have that appearance when not closely scrutinized. 

Distribution.—I1 have seen specimens of this species from the 
Yakima River and the Grand Coulee, Washington; Crow Heart Butte, 
Wyoming; Missoula, and Flathead County, Montana; Ormsby County, 
and Reno, Nevada; from Dakota, Colorado, Nebraska, and Kansas; and 
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from Coronado, San Diego, Santa Barbara, and Los Angeles County, 
California. So far as these localities go, the insect seems to belong 
rather to the transition zone of the Rocky and Sierra and Nevada 
mountains, and to the more arid portions thereof. 

Nothing of the habits of this insect appears to be known and it is 
not a very common species. 

There are three male and two female specimens of a black Chlorion 
(Lalmodes) in the collection of the American Entomological Society 
in Philadelphia, which I am unable to distinguish from this species in 
any way except by size, the males being only 12 mm. and the females 
15 and 16 mm., respectively, in length. They were taken in Colorado 
and ‘“*W. T.” Whether they are the same or a different species, [ 
must leave for others to determine. 


CHLORION (PALMODES) ABDOMINALIS (Cresson). 


Sphex abdominalis Cresson, male, Trans. Am. Ent. Soc., IV, 1872, p. 211. 
Harpactopus abdominalis Peckuams, Wisc. Geol. and Nat. Hist. Surv., Bull. 2, 
1898, p. 174, pl. u, fig. 1. 

Type.—* One male found on sumach flowers in August. (Coll. G. 
W. Belfrage.)” This type is now in the National Museum at Wash- 
ington. A specimen labeled in Cresson’s handwriting is in the collec- 
tion of the American Entomological Society at Philadelphia. 

Female type (now first described) in the collection of the Massa- 
chusetts Agricultural College at Amherst, Massachusetts. 

The following description was prepared from the type specimen. 

Black, except the first two segments behind the petiole, and a small 
portion of the third, which are pale ferruginous; wings uniformly 
fuliginous; without pubescence; hairs everywhere black. 

Male.—Head: rather broad; frons somewhat hollowed between the 
eyes; clypeus quite flat, very closely, minutely punctured and with 
numerous coarser punctures and long hairs; its anterior edge with a 
very slightly reflexed, smooth, narrow rim; frons closely, very min- 
utely punctured, and also quite closely covered with coarser punctures, 
which are not as coarse as those of the clypeus; with numerous black 
hairs; frontal suture distinct and continuing behind the median ocellus 
to a transverse, backwardly-arched groove behind the lateral ocelli; 
this with two oblique grooves inclose the ocelli in a triangle; vertex, 
occiput, and cheeks with fine punctures and coarser ones, about like 
those of the frons, but becoming coarser on the lower part of the 
cheeks; hairs corresponding in size and abundance to the punctures; 
longest low down on the cheeks; inner margins of eyes converging 
toward the clypeus; cheeks at their widest part about half the width 
of the eye as seen from the side; antenne; scape and pedicel glisten- 
ing black, with a few short hairs, particularly toward the end of the 
scape, and a few very fine hairs on the pedicel; first filament segment 
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longest, somewhat grayish sericeous but less so than the remainder of 
the filament; second and third filament segments nearly equal in 
length, fourth and fifth shorter, nearly equal; mandibles black, some- 
what tinged with ferruginous near the base of the two teeth; bearing 
a few black hairs on the posterior face near the base. 

Thorax.—Collar robust, its posterior face vertical, evenly sloping in 
front, quite broad from front to rear over its crest, which is evenly 
rounded from side to side; its surface toward the crest brownish seri- 
ceous; surface closely, minutely punctured and also with numerous 
somewhat coarser punctures and rather short hairs; its side in front 
of the prothoracic lobe very finely aciculate, the grooves running 
obliquely forward and downward; prothoracie lobe with small, scat- 
tered punctures and rather long hairs; with a dense fringe of short, 
pale-brown hairs on the hinder border: mesonotum dark-brown seri- 
ceous; closely, minutely punctured and with a few somewhat coarser 
punctures and scattered, short, black hairs; with a narrow median 
groove extending nearly halfway back, with distinct edges, the groove 
being a little wider anteriorly; lateral margin reflexed slightly from 
near the prothoracic lobe up around the tegula and backward to the 
posterior margin, then inward till the scutellum rises to its level; 
scutellum higher in its middle than the mesonotum, rounded, with a 
distinct median groove; its surface closely, minutely punctured and 
with a few somewhat coarser punctures and a few short, fine hairs; 
postscutellum without median groove, finely, rather irregularly, 
transversely aciculate and with rather short hairs; dorsum of median 
segment finely, transversely aciculate, coarsest anteriorly, closely cov- 
ered with very short, erect hairs; end of dorsum rounding to a rather 
blunt point at the fovea, which is small and subtriangular; a median 
shallow depression is present along the dorsum; hinder end and sides 
of the median segment rather finely aciculate, the grooves at the sides 
running obliquely downward and forward and continuing onto the 
metapleura; stigmatal groove absent; mesopleura rather more coarsely 
aciculate beneath the tegule than elsewhere, the grooves nearly hori- 
zontal; behind the prothoracic lobe more finely aciculate, the grooves 
running upward and backward; remainder to the middle coxz closely, 
minutely punctured and with numerous rather coarse punctures and 
long hairs; metapleura obliquely aciculate everywhere except around 
the stigma, coarsest beneath the base of the hind wing; with numerous 
quite coarse punctures and long black hairs; mesosternum with a 
median groove; with numerous rather coarse punctures and long 
hairs; petiole black, slightly curved, about the length of the posterior 
cox, bearing many short, black hairs. 

Abdomen.—First two segments ferruginous, the third slightly so on 
the sides and behind, above; remainder black; above; first segment 
rising quite sharply from the petiole, high; its stigma behind the 
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middle; third segment black except for a ferruginous tinge on its pos- 
terior edge and an encroachment of the same color from the preceding 
segment on its sides (the amount of ferruginous and its extent varies 
considerably in different specimens); fourth, fifth, and sixth dorsal 
plates with a tendency to a median carination; these plates very finely, 
closely punctured, besides a few coarser, scattered punctures; termi- 
nal plate tinged with brownish or ferruginous; narrow, evenly rounded 
behind; beneath; first ventral plate changing from black to pale fer- 
ruginous; second, third, and base of fourth pale ferruginous; remainder 
black; sixth and seventh thickly covered with short, dark hairs; last 
plate small, poorly preserved in the type; in other specimens narrow, 
with a median notch on the hinder margin, on each side of which the 
margin is arcuate; posterior margin of fourth and sixth plates broadly 
emarginate; the fourth and fifth black, silky sericeous. 

Wings.—Uniformly fuliginous with a slight violet reflection; fore 
wing; third cubital cell nearly as long as the radial, which is rounded 
at its end and more than twice as long as wide; first transverse cubital 
vein bent slightly into the first cubital cell; second cubital cell high, 
narrow, its ends about equally wide; hind wing; transverse median’ 
vein heaving the median at about right angles to the latter but soon 
bending inward so that as a whole the two veins make less than a right 
angle with each other; discoidal not interstitial; cubital only slightly 
developed and for a very short distance beyond the transverse cubital; 
tegule black, somewhat ferruginous behind, slightly sericeous. 

Legs.—Black, some parts tinged with ferruginous producing a 
dark, reddish-brown color; coxe closely, minutely, and also coarsely 
punctured; with long black hairs; trochanters the same, except having 
fewer coarse punctures and hairs; the hinder pair not sericeous, and 
reddish brown; femora reddish brown, rather sparsely, minutely 
punctured and with a few coarser punctures and hairs; tibiz closely, 
minutely punctured, sericeous in places in some lights, reddish brown; 
hind tibize as long as their femora; the others shorter; the hinder pair 
strongly brownish sericeous behind; hind tibial spur with coarse, 
blunt, spaced teeth on its outer half; tarsi dark brownish s>riceous; 
claws blackish at base, ferruginous elsewhere. 

Female.—Ditfers from the male as follows: Transverse groove 
behind the ocelli not well marked; mandibles with three teeth; cheeks 
somewhat broader than in the male; with six long, stout, blunt comb 
teeth on the fore metatarsus, the first one being often the least devol- 
oped; tip of abdomen as in rujiventris; petiole a little longer than the 
second and half the third hind tarsal segments; nearly all of the third 
abdominal segment ferruginous. 

The amount of ferruginous on the abdomen varies in different 
specimens, being much more in some than in others. Except for the 
presence of black, I can find no characters which will separate this 
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species from rufiventris, and it is not improbable that a larger series 
will show that the two are merely color varieties. 

Length.—Females, 18-20 mm.; males, 14-17 mm. 

This interesting species appears to be widely’ distributed but far 
from common. I have seen specimens from Texas, Florida, New 
Mexico, California, Georgia, Virginia, and New Jersey; from Ludlow- 
ville, New York; Michigan, Wisconsin, and Minnesota, and it is 
recorded from northwestern Illinois as well. 

On so many of the specimens only the State is given that I find it 
impossible to make out any relation to the life zones for the distribution 
of the species. ~ 

CHLORION (PALMODES) RUFIVENTRIS (Cresson). 
Sphex rufiventris Cresson, Trans. Am. Ent. Soc., IV, 1872, p. 211. 
Harpactopus rufiventris Parrox, female, Bull. U. 8. Geol. and Geogr. Surv., V, 
1880, p. 354. 
Harpactopus rufiventris Patron, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 383. 
Sphex rufiventris Coquituett, Rept. U. 8. Dept. Agr., 1885, 1886, p. 299. 


Types.—Two females, now in the collection of the National Museum 
at Washington. Cat. No. 1690, U.S.N.M. 

Male type: One specimen from Texas, in the collection of the 
National Museum; now first described. 

The following description, prepared from the types, is followed by 
comments obtained from the study of other specimens: 

Body to and including the petiole, black; abdomen ferruginous; legs 
black; wings fuliginous. 

Female.—Head rather large, quadrangular, hollowed in front 
between the eyes when viewed from above; clypeus short, broad, 
extending below the eye nearly half the width of the eye; its surface 
almost flat, the anterior margin very slightly reflexed, smooth; the 
remainder very closely, minutely punctured and with numerous coarser 
punctures and moderately long, black hairs; frons similarly marked, 
the coarser punctures not as coarse and nearer each other than on the 
clypeus; its surface almost without hairs (worn off?); frontal suture 
distinct; a short distance obliquely backward from each lateral ocellus 
there is often a puncture larger than its neighbors, showing best in 
worn specimens; surface of vertex marked like the frons, its highest 
point about opposite the hinder edge cf the eyes; cheeks broad, nearly 
the width of the eye, broadest in the middle, minutely, closely punc- 
tured and. also with coarser punctures, particularly below; with numer- 
ous long, black hairs, longest below; inner margins of eyes parallel; 
antenne; scape black with a ferruginous tinge, somewhat glistening, 
with a few short, black hairs and two or three stout ones on the inner 
side at the tip; very minutely punctured; pedicel short, black; fila- 
ment black, particularly toward the base, grayish sericeous in some 





326 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXI. 


lights; its first segment about one and a half times the length of the 
second; third segment of the filament slightly shorter than the second, 
about one-fifth longer than the fourth; mandibles long, stout, black- 
ish, streaked longitudinally with ferruginous, three-toothed, the middle 
tooth rather more slender than the anterior one; with a row of punc- 
tures from the base to the base of the anterior tooth and another along 
the ventral face, with a few black hairs on the posterior side. 
Thoraxr.—Collar large, thick from front to rear, its anterior face not 
vertical, though about at right angles to the portion of the neck near- 
est; evenly rounded from side to side and somewhat appressed against 
the mesonotum; its surface blackish sericeous, closely, minutely punc- 
tured, and with a few somewhat coarser, scattered punctures; protho- 
racic lobe with a few, small, scattered punctures and a well developed, 
dense fringe of short, pale brown hairs on its posterior edge; near its 
base is a trace of aciculation, the grooves running downward and back- 
ward; this is more pronounced on the propleuron just in front, and on 
the mesopleuron just above the lobe and below the tegula, where the 
grooves run backward but only slightly downward; mesonotum very 
minutely punctured and also with a few coarser punctures and scat- 
tered, short hairs; its median groove about one-fifth as long as the 
plate itself, deep, narrow, sharp-edged; a faint line extending back- 
ward from it; lateral edges with a slightly reflexed rim from in front 
of the tegule backward, then inward to where the scutellum rises to 
the level of the mesonotum; scutellum rounded, higher than the meso- 
notum, with a median groove; its dorsal surface minutely punctured 
and with a few slightly coarser ones as well; at the sides behind, it is 
very finely, obliquely aciculate; postscutellum narrow, evenly rounded, 
finely, transversely aciculate; median segment dorsum forming a 
rounded point at the small, triangular fovea; its surface more coarsely, 
transversely aciculate than the plates anterior to it; a faint median 
depression is present near the middle and hinder end, but between 
these places it is still fainter, and in front there is no trace of it; the 
aciculation is coarsest in front; posterior end of median segment 
slightly, transversely aciculate, with numerous rather large punctures 
and long hairs; sides of median segment closely, rather finely aciculate 
and with numerous hairs of medium length; stigmatal groove absent 
and the aciculations continued directly onto the metapleura which are 
finely aciculate, the grooves running forward and downward; meso- 
pleuron behind the prothoracic lobe very finely aciculate, the grooves 
running forward and downward; the lower portion to the-mesocoxe 
roughened, with a faint trace of nearly vertical aciculation and with 
numerous, short, black hairs; portion of metapleuron next the base of 
the hind wing more coarsely aciculate than elsewhere; mesosternum 
with a pronounced median longitudinal ridge, minutely, closely punc- 
tured and also with numerous coarse punctures and long hairs; petiole 
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black, sometimes with a slight ferruginous tinge, nearly straight, as 
long as the posterior cox, with a few scattered punctures, and black 
hairs. 

Abdomen.—Quite high above the petiole, elongate, pointed at both 
ends, rather sharply bent beneath between the first and second seg- 
ments, yellow ferruginous varied with darker in places, glistening; 
above; stigma of first dorsal plate behind the middle; a few scattered 
punctures showing, more abundant posteriorly; fourth plate some- 
what broadly emarginate behind; sixth plate rather long and narrow, 
rounded behind; with a very few short brown or black hairs at the 
sides; beneath; similar to above, but rather darker and somewhat 
more punctured; all the plates more or less emarginate behind; last 
plate laterally compressed, almost carinate medially, long, and with 
quite long, black hairs; the plate projecting beyond the dorsal plate. 

Wings.—Uniformly fuliginous, with « slight yellowish tinge and a 
violet reflection; fore wing; radial cell broadly rounded at tip, extend- 
ing no farther than the third cubital cell; first transverse cubital vein 
bent slightly into the first cubital cell; second cubital cell high, nar- 
row; hind wing; transverse median vein making less than a right 
angle with the median, though leaving it at right angles; discoidal 
vein almost or quite interstitial; cubital vein almost obsolete beyond 
the transverse cubital; tegule black with a faint ferruginous tinge, 
slightly sericeous. 

Legs.—Black, more or less tinged with dull ferruginous; cox 
closely, minutely, and also coarsely punctured; with numerous long 
hairs; trochanters similarly marked but the coarse punctures and 
hairs are Jess numerous and the latter are shorter; femora rather 
sparsely, minutely punctured and with a few coarser punctures and 
hairs; more distinctly tinged with ferruginous; tibiz closely, finely 
punctured, sericeous in places in some lights; hind tibiz as long as 
their femora; the others shorter; the hind tibiw strongly brownish 
sericeous behind; hind tibial spur with coarse, blunt, spaced teeth on 
its outer half; fore metatarsi with six long, stout comb teeth; tarsi 
finely, closely punctured; claws with two teeth on the inner edge near 
the base; blackish at the base, ferruginous elsewhere; the outer tooth 
may be of either color. 

Male.—Differs from the female as follows: Clypeus with the cen- 
tral lobe less produced; inner margins of the eyes slightly converging; 
frons, vertex, and cheeks with more of the coarser punctures; as a 
whole more brownish sericeous and more hairy; the next to the last 
ventral abdominal plate with a broad, shallow notch; its posterior third 
very closely, finely punctured and with coarser punctures mingled 
here and there with the others, and thickly covered with very short, 
dark hairs; terminal plate very slightly rounded behind, its surface 
punctured and with hairs like the posterior third of the plate in front; 
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last four dorsal abdominal plates showing more or less black, the 
two anterior ones somewhat mottled with ferruginous and somewhat 
sericeous. 

Length.—Females, 16-23 mm.; male (only one seen), 19 mm. 

This species like the last has a wide range, but is not at all com- 
mon. I have seen specimens from Texas, California, Colorado, 
Kansas, and ‘*‘ Can.” 

The absence of black on the abdomen seems to be the only character 
which separates this species from abdominalis and in some cases the 
hinder part of the abdomen is much darker than in others though it 
could hardly be termed black. It is very probable that with a larger 
series the two species will prove to be the same, in which case the 
name abdominalis will hold by ‘* priority of place.” 

The following species is also very closely related to this, and may 
prove to be only a variety of it: 


CHLORION (PALMODES) PRASTANS (Kohl). 


Sphex (Palmodes) prxstans Kont, Ann. natur. Hofmus. Wien, V, 1890, p. 323. 


Type.—Described from one (4) specimen in the Hamburg Museum, 
taken in California. 

Large, black except for the pale ferruginous, almost yellow, abdo- 
men. Wings strongly tinged with yellow. Hairs black. 

Female.—Head black, large, almost oblong when viewed from above, 
slightly excavate between the eyes; clypeus broad, slightly convex, its 
anterior margin with pronounced lateral sinuations and a large central, 
truncatedlobe; the anterior margin reflexed and smooth; the remainder 
with numerous coarse punctures and long, stout, black hairs; frons 
excavated laterally, with an evident frontal suture; its surface with 
numerous rather coarse and many very minute punctures and quite 
long hairs; frontal suture continued behind the median ocellus to a 
slightly arched transverse groove; an oblique groove passes from the 
frontal suture to the end of the transverse groove on each side of the 
ocelli, thus inclosing the latter in a triangle; distance between the 
lateral ocelli about equal to that from the ocelli to the eye; vertex 
sparsely black pubescent, and with quite numerous, long hairs; cheeks 
quite wide above, narrowing rapidly below; with numerous long hairs; 
eyes parallel, not converging below; antenne black, the filament gray- 
ish-sericeous; scape and pedicel dull, faint ferruginous beneath, the 
former with a few short, rather stout hairs; relative lengths of the 
filament segments ,'5, #:, #5; sy, mandible black, long, stout, three 
toothed, the middle tooth the smallest, with a groove from the base 
nearly to the middle tooth on the anterior face, from which arise a 
few hairs; a slight groove is also present near the ventral edge. 

Thorax.—Neck rather short, quite stout, making nearly a right angle 
with the collar; collar broad, thick; its dorsal edge rounded both from 
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front to rear and laterally; its surface quite thickly, coarsely punctured 
and with many long black hairs; neck above faintly, transversely 
aciculate; sides of collar in front of the prothoracic lobe almost verti- 
cally aciculate behind, obliquely so in front; this portion witha nearly 
vertical, smooth, narrow ridge near its middle, opposite the lower half 
of the prothoracic lobe; prothoracic lobe with many minute and scat- 
tered, medium-sized punctures; with long, black hairs and a fringe of 
short, brownish ones on the posterior margin; propleura and pro- 
sternum similarly punctured; mesonotum with a reflexed edge from 
the prothoracic lobe back; with a median groove, narrow (almost an 
impressed line only) except near the front; surface of mesonotum 
with medium-sized punctures and many minute ones, with numerous 
hairs and sparse, black pubescence; scutellum rather rounded in the 
middle, not higher than the mesonotum, slightly and rather broadly 
depressed from front to rear along the middle line, with rather scat- 
tered puncturesand a few hairs; postscutellum narrow, evenly rounded, 
without a median, impressed line or groove; with rather fine punctures 
and short hairs; dorsum of median segment rather coarsely, trans- 
versely aciculate, the aciculations continued over the sides and onto 
the metapleura; with a median depression, broader behind, near the 
fovea; posterior end forming a marked angle with the dorsum which 
in profile shows a fine, brownish, erect pubescence; posterior end 
rather more finely aciculate than the dorsum, covered with long hairs; 
sides of the median segment obliquely aciculate and punctured; meta- 
pleura and upper, posterior part of the mesopleura (under the hind 
wing) obliquely, coarsely aciculate and well clothed with long hairs; 
mesopleura closely, coarsely punctured and thickly clothed with hair; 
meso- and metasterna similarly clothed; petiole black, with a dull, 
ferruginous tinge, quite straight, curved a little at about its posterior 
third, sparsely punctured and with a few scattered hairs; as long as 
the second and half of the third hind tarsal segments together. 
Abdomen.—Pale ferruginous yellow, glistening; rising sharply to a 
point high above the petiole; rounded in front, long pointed behind; 
above with a few minute, scattered punctures; last dorsal plate arched 
rather like a cap, its posterior margin rounded, compressed at the 
sides, with the punctures somewhat more abundant than in front; 
below; first ventral plate dark anteriorly, gradually becoming pale 
ferruginous; a trace of a transverse row of minute punctures in front 
of the hinder margin of each segment, with small, black hairs arising 
from them; fourth and fifth plates slightly emarginate behind; sixth 
plate laterally compressed, its tip narrowly rounded and with aumer- 
ous long hairs near the middle, following around toward the lateral 
edges till they lie on the upper side of the body, close to the tip of the 
shorter dorsal plate. 
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Wengs.—Hyaline, strongly tinged with yellow to beyond the ends 
of the cells; the outer margin of the fore wings slightly fuliginous; 
fore wing; outer end of radial cell broadly, quite evenly rounded; 
third cubital cell extending nearly to the end of the radial; the larger 
veins ferruginous, the smaller ones yellow; hind wing; transverse 
median vein somewhat curved, making as a whole less than a right 
angle with the median; discoidal vein not interstitial; cubital vein 
obsolete beyond the transverse cubital which passes obliquely forward 
and outward; tegule black with a faint ferruginous tinge; slightly 
black pubescent in front. 

Legs. —Black, with a faint ferruginous tinge, particularly toward 
the tips; fore cox large, with coarse, scattered punctures and long, 
black hairs; fore trochanters with a few such; fore femora short, 
stout, glistening; with a few black hairs; fore tibix with numerous 
short, stout, black spines and scattered punctures; fore metatarsus 
with seven quite long, stout, rather bluntly ending comb teeth alter- 
nating with shorter ones; on the underside is a band of minute, erect, 
very short, brown hairs; rest of the fore tarsus with many long, stout, 
blunt spines; these segments and the claws distinctly ferruginous; 
claws with two blunt teeth near the base on their inner margin; hind 
tibia longer than its femur; hind tibial spine with coarse, spaced teeth 
on its outer half. 

Male.—Unknown. 

Length.—Female, 21-25 mm. 

This description was prepared from two specimens marked * Mt. 
Shasta dist. Califor.” and now in the American Museum of Natural 
History in New York. A third specimen there, bearing the same 
locality label has only six comb teeth, somewhat fuliginous wings, a 
more decidedly ferruginous abdomen, a trace of a ferruginous band 
across the mandible, the radial cell more squarely ended, and with a 
trace of the cubital vein beyond the transverse cubital in the hind wing. 

This rare species seems to be very limited in its distribution, so far 
as the few specimens now known go, it having been taken only in 
California and Beaver canyon, Utah (one specimen in the Brooklyn 
Museum). Whether it is a good species or only a marked variety of 
the last can hardly be determiued without a larger series for study. 


Subgenus PRIONONYX Dahlbom (genus). 


Priononyx DAniBom, Hym. Eur., I, 1845, p. 439. 

Harpactopus Smiru, Cat. Hym. Brit. Mus., 1V, 1856, p. 264. 

Gastrosphaeria A. Costa, Fauna Napoli. Sphecid., 1858, p. 10. 

Harpactopus—Gastrosphaeria—Priononyx Kou, Ann. natur. Hofmus. Wien, 'V, 
1890, p. 113. 

Harpactopus Kou., Ann. natur. Hofmus. Wien, XI, 1896, p. 319. 


Type. —Chlovion (Priononyx) thome Fabricius, Syst. Ent., 1775, 
p. d46. 
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Claws with from two to six teeth near the base of their inner bor- 
der. Median segment without a stigmatal groove. Stigma of the 
tirst dorsal abdominal plate behind its middle. Inner margins of the 
eyes parallel in the female; more or less convergent in the male. 
Clypeus somewhat rounded anteriorly, usually with a median depres- 
sion or notch. Second cubital cell higher than broad. Tarsal comb 
present in the female. Comb teeth of the hind tibial spine spaced, 
tooth-like. Last ventral abdominal plate of the female arched but 
without a median longitudinal ridge. Ventral abdominal plates of the 
male flat; those of the fourth and fifth segments silky sericeous. 
Abdomen rising sharply behind the petiole and to a considerable 
height, particularly in the female. First and second segments of the 
filament of the antenna short in the male, together not much longer 
than the tirst segment in the female. (Plate LX, figs. 15, 16; Plate X, 
tie. 24.) 

The genera Priononyx, Harpactopus, and Gastrosphacria appear to 
have been established by their authors mainly on the number of teeth 
present on the tarsal claws. This character is too restricted, however, 
as many forms which are widely separate would be brought into near 
relationship if this were the only criterion, while nearly related 
species as shown by a comparison of all their characters, but which 
differ in the number of claw teeth, would be widely separated. Kolil 
has already called attention to the unnaturalness of these groups and 
has united them, giving practically the description above. He has 
selected the name //arpactopus for the group, but as /’r/ononye was 
used nearly ten years earlier I prefer that name, for in either case the 
name does not carry its original significance, the group having been 
redefined and its limits changed. 


CHLORION (PRIONONYX) FERRUGINEUM (Fox). 
Sphex (Priononyx) ferrugineus Fox, female, Ent. News, IIL, 1892, p. 170. 


Type.—One female from So. Cal. (so the label on it states) now 
in the National Museum in Washington. (Type, Cat. No. 1867, 
U.S.N.M.) 

Male cotypes (now first described): Five males; two taken at Con- 
gress Junction, Arizona, July, by F. H. Snow, and now in his posses- 
sion; one taken at Albuquerque, New Mexico, and in the collection of 
Dr. W.H. Ashmead; one from Los Angeles County, California (** coll. 
Coquillett ”), in the United States National Museum; and one from 
Rincon, New Mexico, taken July 5, now in the collection of the Mas- 
sachusetts Agricultural College in Amherst, Massachusetts. 

The following description was prepared from the female type: 

Slender; head large; body in general pale ferruginous, with consid- 
erable dull white to yellowish, long pubescence and hairs; wings 
hyaline. 
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Female.—Head broad, slightly excavate in front, well rounded 
behind; clypeus ferruginous, somewhat convex, quite densely covered 
with yellowish-white pubescence and long hairs; anterior edge making 
quite a smooth, regular curve, and slightly or not at all reflexed; frons 
depressed along its middle, ferruginous, densely yellowish-white pubes. 
cent as far up as opposite the posterior ocelli; area around the ocelli 
darker than the rest of the frons, more or less black; distance between 
the posterior ocelli about equal to their distance from the eye; a groove 
extends backward from the median ocellus between the lateral ones, 
along which the ferruginous color is present; vertex and cheeks fer- 
ruginous, with rather sparse, whitish pubescence on the cheeks, which 
are broad above but taper rapidly downward to the level of the lower 
edge of the eye, where they suddenly widen, forming a broad articu- 
lation for the mandible; the tapering part of the cheek bears numerous 
long, white hairs; eyes black, large, converging somewhat toward the 
clypeus and without a projection toward the middle at the vertex: 
antenne; scape, pedicel, and proximal part of the first filament seg- 
ment ferruginous; remainder black; scape with a few short, whitish 
hairs; relative length of filament segments 4, 5, °), 4: mandibles 
pale ferruginous to yellowish, their tips dark; two toothed, the teeth 
quite blunt (in the type), not reaching the base of the other mandible; 
with a row of pale hairs on the hinder surface. 

Thorar.—Ferruginous; neck slender, short; collar broad from front 
to rear, its anterior face strongly convex laterally and quite so verti- 
cally; its dorsal edge broad both laterally and from front to rear; the 
anterior face and dorsal edge whitish pubescent, less so at the sides; 
prothoracic lobe large, quite densely pubescent, with a smooth, rounded 
elevation at its base above; propleuron and prosternum sparsely coy- 
ered with short, whitish hairs; mesonotum ferruginous, slightly darker 
behind, quite densely pubescent except on a pair of parallel, rounded 
ridges arising near the front of the plate and extending backward, 
which are unclothed; mesopleura and mesosternum ferruginous, the 
former quite densely, whitish pubescent; the latter with a few short, 
scattered hairs; scutellum elevated, somewhat impressed in the middle 
but hardly bituberculate, slightly pubescent, ferruginous; postscutellum 
ferruginous, narrow, densely pubescent; median segment dorsum with 
a densely pubescent, yellowish-white band along its middle, its sides 
black, obliquely aciculate and naked; angle between the dorsum and 
the posterior end slight, the end and sides of the median segment 
densely pubescent; stigmatal groove absent; metapleura ferruginous, 
anteriorly coarsely, obliquely aciculate and punctured; behind, nearer 
the hind cox, pubescent; petiole ferruginous, slightly darker at its 
base, long, slightly bent upward, naked; as long as the hind metatarsus. 

Abdomen. —Ferruginous, rising sharply from the petiole, laterally 
compressed, elongate posteriorly; above; first two plates lighter, the 
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und a minute hair here and there; stigma of the first plate near the 
hinder edge; terminal plate elongate, evenly rounded behind, with 
rather coarse punctures and hairs near its hinder edge; beneath; fer- 
ruginous, darker in some places than in others, the terminal plate long 
und conical, rounded at its tip and bearing a few hairs. 
Wings. —Hyaline, with brownish veins; fore wing; radial cell rather 
broad, rounded at its tip; second cubital cell higher than broad; third 
cubital not reaching the end of the radial; third transverse cubital 
vein joining the radial cell quite close to the second; first recurrent 
vein joining the first cubital cell close to the first transverse cubital 
vein, sometimes even interstitial with it; hind wing; transverse median 
vein somewhat curved, but as a whole making an acute angle with the 
median vein; anal vein nearly or quite obsolete beyond the transverse 
median vein; discoidal vein leaving the cubital some distance behind 

the transverse median, and quite faintly developed; cubital vein obso- 
| ‘lete beyond the transverse cubital, and the radial vein extends but a 

short distance beyond the latter; tegule pale ferruginous, white 
| pubescent, particularly on the anterior margin. 


others rather darker, glistening, with very minute, scattered punctures 


Legs.—Ferruginous, the middle and hind pairs long; fore coxe, 
trochanters, femora and tibix with scattered yellowish-white hairs, 
the femur with a row of them along a faint groove beneath; fore 
femora longer than the fore tibiw, stout, curved; fore tibie with a 
fringe of quite long hairs on the inner and outer sides; fore metatar- 
sus with a tarsal comb consisting of a fringe of very long, slender 
hairs; the other tarsal segments with numerous long hairs and slender 
spines; outer side of middle and hind cox pubescent; middle femur 
straight, slightly longer than its tibia, smooth; tibia with small, whit- 


r ish spines scattered along its surface, its two inner apical spines black; 
1 middle tarsi spiny, posterior coxe somewhat pubescent externally; 
. J? 


p femur shorter than the tibia, the former slightly pubescent above; 


e tibia pubescent behind, its inner contour straight, its apical spines 
5 black, the comb consisting of coarse teeth; tarsi spiny, claws of all 
e the legs ferruginous, with five blunt teeth and the rudiment of a sixth 
n at the base, the inner two (besides the rudimentary one) and the 
h empodium black. (Plate LX, fig. 20.) 

= The pubescence in many cases is decidedly golden; the amount of 
id black around the ocelli varies, that described above being about an 
nt average; the mesonotum is frequently darker than in the type, in some 
Sy cases being almost black; in worn specimens the middle of the dorsum 
a of the median segment is seen to be black, and the dorsum as a whole 
its tends to be darker than in the type; sometimes the anterior edge and 
is. corners of the scutellum are dark like the mesonotum; the bases of 
~ the claws tend to be dark; neither recurrent vein of the fore wing is 
1€ 


always interstitial; if not it joins external to the transverse cubital 
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rather than internal; the anal vein sometimes continues a short dis- 
tance beyond the transverse median; the main (terminal) tooth of the 
mandible is very long in unworn examples, reaching nearly to the base 
of the other jaw, and is black, making nearly half the mandible black; 
there are three teeth to the mandible, the middle one the shortest; the 
hind coxe are sometimes pubescent on all sides, the middle pair 
slightly so; a distinct frontal suture is sometimes evident. 

Male.—Ditfers from the female as follows: Body ferruginous but 
with more dark and black; anterior edge of clypeus slightly reflexed; 
scape of antenna varying from dark ferruginous to black varied with 
ferruginous; rest of antenna black except the pedicel and part of the 
first filament segment which may be somewhat ferruginous; first fila- 
ment segment the longest, the relative proportions being ;';, #;, #:, 4413 
mandible dark, but not black, except the tip and base of the posterior 
tooth; two toothed; thorax varying in color from reddish ferruginous 
to nearly black; petiole and legs darker than in the female, often 
nearly or quite black; pubescence everywhere clear white; hinder 
margin of the third, and the fourth and fifth ventral abdominal plates 
black, silky sericeous; the others posterior are ferruginous and slightly 
pubescent; last dorsal abdominal plate conical with rounded tip; mar- 
gin of fore wing faintly fuliginous. 

Length.—Females, 15-20 mm.; males, 10-19 mm. 

This beautiful and interesting species has been taken in southern 
California, chiefly in Los Angeles County; in Arizona, and in New 
Mexico. The pubescence seems to be more yellow in the California 
specimens than in those taken elsewhere. I have studied specimens 
‘aptured at Albuquerque, New Mexico; Congress Junction, Arizona, 
July; Bill Williams Fork, Arizona, August; and Rincon, New Mexico, 
July 5, taken on mesquite. 

This insect is far from being a typical Priononyz, and for along time 
the writer was inclined to place it in the subgenus Parasphex. The 
clypeal characters, the general form of the body and its color, and that 
of its pubescence, all suggest a close relationship to Parasphex, which 
is confirmed by the first filament segment of the male antenna, which 
is the longest, while in the species of Priononyzx this is not the case in 
that sex. Norepresentative of ?arasphex has thus far been discovered 
in the New World, and as in some regards (the presence of six claw 
teeth instead of three or four, for example) this species fails to meet 
the characters designated for Parasphex, it seems best to retain it in 
Priononyx, though it is one of those intermediate forms already 
alluded to which prevent the groups termed subgenera in this paper 
being given full generic value. 

There is an excellent figure of this insect in The Insect Book, by 
Dr. L. O. Howard, on Plate X1, fig. 9. 
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CHLORION (PRIONONYX) STRIATUM (Smith). 


? Pepsis johannis Fasricivs, Syst. Piez., 1804, p. 208. 

? Sphex doumerci Lerevetier, Hist. Nat. Ins. Hym., III, 1845, p. 357. 
Priononyx striata Smiru, Cat. Hym. Brit. Mus., 1V, 1856, p. 266. 

Sphex (Harpactopus) striatus Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 356. 


? Sphex (Priononyx) lerma Cameron, Ann. and Mag. Nat. Hist.,.6th ser., XIX, 
1897, p. 370. 


Sphex striatus Ducks, Zeits. f. Syst. Hym. u. Dipt., I, 1901, p. 241. 


Black, except the abdomen, which is pale ferruginous; wings dark 
fuliginous, with a violet or even greenish reflection at certain angles; 
hairs of the body in part dirty white; large, robust insects. 

Female.—Head large, broad, having a squarish oblong outline when 
viewed from above, the cheeks being quite wide; frons somewhat 
excavated between the eyes; clypeus large, considerably arched, with 
an anterior reflexed margin, in the center of which is a notch, above 
which is a median depression of some considerable depth; surface with 
numerous coarse and many fine punctures; more or less dull whitish 
pubescent, with numerous long, coarse, black (and a few whitish‘) 
hairs; frons with a pronounced frontal groove; sparsely whitish pubes- 
cent at the sides; with an elongate, slightly depressed area above 
each antennal attachment; surface quite closely, minutely punctured; 
ocelli inclosed by furrows marking a triangular ocellar area; frontal 
groove continued behind the anterior ocellus a short distance; top of 
head some distance behind the ocelli; lateral ocelli about equidistant 
from each other and from the eyes; vertex minutely punctured, bear- 
ing fine black pubescence and a few long, black hairs; occiput simi- 
larly clothed, but with quite numerous whitish hairs also; cheeks not 
quite as wide as the eye, viewed from the side, not narrowing quickly 
below, with many long, dull white and black hairs, particularly below; 
eyes parallel at their inner margins; antenne black, the filament gray- 
ish sericeous; scape black, with short black hairs, particularly at the 
tip on the inner side; relative lengths of the filament segments ,,, 3. 
2s, a1, Xo; Mandibles black, with a dull ferruginous tinge near the 
base of the teeth; stout, grooved on the anterior face from the base to 
near the base of the anterior tooth, with a smaller, longer groove 
beneath, and with long black hairs arising from the anterior groove 
and the posterior face; the mandible is long, almost reaching the base 
of its mate. 

Thorax.—Stout, black; top of the neck and lower part of anterior 
face of the collar with a few minute punctures; glistening; remainder 
of that face and the dorsal edge whitish pubescent and bearing a few 
long, whitish hairs; the dorsal edge evenly rounded; rather closely 
appressed to the mesonotum; sides of the collar and front of the pro- 
thoracic lobe with coarse, oblique ridges, finer anteriorly; a flattish 
tubercle at the base of the dorsal part of the prothoracic lobe is smooth 
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and glistening, and the side of the collar above this tubercle is black 
pubescent; prosternum coarsely, quite closely punctured, and with 
many long, dull white hairs; mesonotum with its lateral and hinder 
margins from the prothroracic lobe back strongly reflexed, with parap- 
sidal lines evident and with a distinct and rather broad median groove, 
broadest anteriorly; surface of the mesonotum marked with well 
developed ridges, which near the median groove run parallel to it, but 
farther out diverge backward and near the anterior edge of the plate 
become almost transverse, the ridges seemingly radiating from two 
centers, one on each side of the central median groove and close to the 
anterior edge of the plate; scutellum high in the middle, with a median 
groove making it distinctly bituberculate; the surface with minute 
punctures and with faint, oblique aciculations at the sides; the tips of 
the tubercles somewhat glistening; postscutellum narrow, minutely 
punctured, quite closely covered with short, dull white hairs; median 
segment dorsum rather coarsely, transversely striate, with rows of 
medium sized punctures between the strive; its surface quite thickly 
covered with long, delicate, whitish hairs; with a median depression 
along the entire length of the plate; angle between the dorsum and the 
posterior end of the median segment quite sharp, but greater than a 
right angle; the end coarsely, transversely striated; fovea small, cir- 
cular; posterior end clothed like the dorsum; an impressed line extends 
backward at the side of the dorsum from the postscutellum to the 
stigma, but is absent from there to the fovea; from above the posterior 
coxe a ridge extends forward and slightly upward toward the base of 
the hind wing, below which the body is narrower than above the 
ridge; the strie of the dorsum of the median segment are continued 
laterally over this ridge onto the metapleura, where they run obliquely 
forward and downward, being strongest near the ridge; mesopleura 
coarsely striated, the striz curving around the front of the mesocoxe 
and extending a short distance transversely on the mesosternum, which 
is coarsely punctured; more anteriorly on the mesosternum the striz 
are more radiating in arrangement; petiole black, straight, rather 
sparsely, minutely punctured, and with numerous short, whitish hairs; 
longer than the second hind tarsal segment. 

Abdomen.—Pale ferruginous yellow, darker at the sides and behind 
than on the first two segments; stout; elongate pointed behind, rather 
more blunt in front; rising high and nearly at right angles from the 
petiole; above; glistening, minutely whitish sericeous at the sides of 
the second and more posterior segments; surface with a few scattered 
punctures, becoming more evident on the hinder segments; terminal 
plate with a few long black hairs, its hinder end rounded conical; 
beneath; color as above, with a tendency to blackish on the posterior 
lateral angles, and with the posterior margins of the plates slightly 
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emarginate; posterior half of the terminal plate with noticeable punc- 
tures and black hairs. 

Wings. —Dark fuliginous with violet or even greenish reflection in 
some lights; fore wing; end of radial cell rounded; end of third 
cubital cell extending as far as the end of the radial; second recurrent 
vein joining the cubital near the second transverse cubital; hind wing; 
transverse median vein nearly straight, at right angles with the 
median; the discoidal vein not interstitial; cubital vein with only a 
short stub beyond the transverse cubital which joins both the cubital 
and radial nearly at right angles and is but slightly curved; the radial 
vein well developed beyond the transverse cubital; tegule black, 
slightly whitish pubescent in the center. 

Legs.—Long, black; fore cox and trochanters coarsely punctured 
and bearing quite stout, black hairs; fore femora glistening, with a 
row of stout hairs in a longitudinal internal groove and shorter ones 
on the opposite side and above; fore tibix with stout spines and with 
long hairs on the inner surface; fore tarsi with stout spines, particu- 
larly at the tips of the segments; fore metatarsus with eight comb 
teeth; tarsus whitish sericeous above; middle and hind tarsi coarsely 
punctured (but less so than the fore tarsi); with black hairs; sparsely 
whitish sericeous; trochanters the same; middle and hind femora 
sparsely, finely punctured, with scattered, black hairs; glistening; 
middle and hind tibie glistening, with scattered, rather short, stout 
spines and a few fine hairs; the hind tibiw heavily brownish sericeous 
behind; hind tibial spine with coarse, blunt, spaced teeth; claws with 
five teeth, the two outer and the outer part of the claw with a slight 
ferruginous tinge. (Plate LX, fig. 19.) 

In some cases there is no dark shade on the abdomen; the pubescence 
on the elypeus and frons is more golden; there is a trace of whitish 
pubescence on the prothoracic lobe near the fringe; the anterior tooth 
of the mandible is not sharply separated from the middle one; the 
mesonotal striw nearest the sides of the plate are nearly parallel to 
the edge of the plate, leaving an unstriated triangle in front; the 
wings may be strongly fuliginous and the abdomen a deeper ferru- 
ginous; and two punctures between and behind the eyes and ocelli 
may be quite strongly marked. 

Male.—Differs from the female as follows: Clypeus and frons more 
evidently pubescent; with a broader depression above the notch; the 
large puncture behind the line from the posterior ocelli to the eyes less 
marked; cheeks narrower in proportion to the width of the eye; more 
rapidly tapering below; relative lengths of filament segments ;'5, 73, 3's, 
2s. #43 Occasionally a black spot may be seen on the dorsal surface of 
the abdomen; sixth ventral abdominal plate with its hind corners 
rounded, its hinder margin broadly, slightly emarginate; both sur- 
faces of the abdomen rather coarsely whitish sericeous; the first trans- 








338 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 


verse cubital vein of the fore wing is usually quite oblique to the 
second; legs more sericeous than in the female; inner tooth on the 
claw smaller than the others. 

Length.—Females, 18-28 mm.; males, 18-26 mm. 

This insect, which is the largest known American Priononys, has 
not hitherto been reported from North America, the localities given 
for previous captures being Brazil and Venezuela. I have studied 
specimens from the last-named country and also from Cordoba, Argen- 
tina, and three (a female and two males) taken at Bill Williams Fork, 
Arizona, in August, by Prof. F. H. Snow, which bring this species 
within the geographical limits of this paper. If Priononyx lerma 
Cameron should prove to be the same, Mexico could be added to the 
habitat, thus giving a continuous northern extension from Venezuela 
to Nevada for the species, as in the collection of the American Ento- 
mological Society is a female 28 mm. long, from Nevada, marked 
‘*magna Cr.” (a manuscript name), and a male 22 mm. long, from 
Mexico. 


CHLORION (PRIONONYX) ATRATUM (Lepeletier). 


Sphex labrosa Harris, Cat. An. Mass., 2d ed., 1835,*p. 588, (nomen nudum.) 


Onn 


Sphex atrata Levevetier, Hist. Nat. Ins. Hym., III, 1845, p. 355. 
Priononyx atrata Svirn, Cat. Hym. Brit. Mus., [V, 1856, p. 266. 

Priononyx atrata Cresson, Trans. Am. Ent. Soc., [V, 1872, p. 213. 
Priononyx brunnipes Cresson, male, Trans. Am. Ent. Soc., IV, 1872, p. 213. 


r 


Priononyx atrata Coquituett, Rept. U. S. Dept. Agr., 1885, 1886, p. 298. 

Sphex (Harpactopus) atratus Kont, Ann. natur. Hofmus. Wien, V, 1890, p. 357. 

Priononyx atrata Coquittett, Ins. Life, VII, 1894, p. 228. 

Priononyx atrata Peckuams, Wisc. Geol. and Nat. Hist. Surv., Bull. 2, 1898, p. 
171, pl. xiv, fig. 4. 

The type of brunnipes Cresson is Cat. No. 1691 of the U. S. National 
Museum in Washington. It is not in good condition, the interior 
having been eaten out by museum pests and the terminal abdominal 
plates destroyed. 

Female.—Robust, black; with fuliginous wings having a violet 
reflection. 

HTead.—Stout, quadrangular when viewed from above, the frons some- 
what excavated between the eyes; clypeus broader than long, arched 
in the middle, its anterior margin extended laterally beneath the eyes 
to the base of the mandibles; turning abruptly downward near their 
inner maryins, then running nearly straight across the front, this mar- 
gin bearing quite a deep notch at its middle, above which is a pro- 
nounced depression; surface beneath the eyes smooth, as is also the 
slightly reflexed rim; the remainder very closely, minutely, and also 
sparsely, coarsely punctured, with more or less white pubescence and 
long, rather stout black hairs; near the margin of the central notch 
the clypeus is tinged with ferruginous: frons minutely punctured and 
with a few coarser, scattered punctures; sparsely white pubescent at 
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the sides, slightly black sericeous in the middle, and with a few rather 
short black hairs; median suture developed, with a noticeable, large 
puncture near its middle; an oblique suture outside the ocelli joins the 
frontal suture with a transverse one behind and continuing backward, 
ends at a faint puncture bearing a macrocheta; vertex and cheeks 
minutely, closely punctured, sericeous, almost glistening, almost with- 
out coarser punctures and hairs except along the border of the occiput 
and low down on the cheeks, where both become quite abundant; top 
of the vertex located behind the posterior edge of the eyes; cheeks 
quite robust, in their widest place wider than half the width of the 
eye; antenne black, the filament slightly olive sericeous in some lights; 
scape with a few scattered punctures and hairs, particularly on the 
inner side near the tip; pedicel short, black; first segment of the fila- 
ment longest; relative lengths of filament segments 4's, *;, ;4;,-49; man- 
dibles stout, blackish at base, tinged with ferruginous near the bases of 
the teeth and peripherally, varying in amount; with numerous longi- 
tudinal grooves and three teeth, the anterior one smallest and close to 
the median one; with a fringe of long black hairs behind and another 
in front. 

Thorax.—Collar with its front and hind faces nearly vertical, the 
latter quite closely appressed against the mesonotum; lower part of 
the anterior face smooth, glistening; above this slightly blackish seri- 
ceous, with close, minute punctures and more scattered ones and often 
with a few fine, transverse aciculations; this portion and the dorsal 
edge sometimes thinly whitish pubescent and hearing black hairs; sides 
of the collar in front of the prothoracic lobe with fine oblique acicu- 
lations except on a small round hump in front of the upper edge of 
the lobe, which is smooth; prothoracic lobe with a continuation onto 
its upper part of the aciculations from in front; smooth below, with a 
few long black hairs and with a dense fringe of short brown hairs on 
its posterior edge; prosternum with a strongly developed median 
groove, coarsely punctured, and bearing numerous, quite long, black 
hairs; mesonotum with a median impressed line extending the entire 
length of the plate, widest, and with faint edges anteriorly; the sur- 
face of the plate blackish sericeous with close, minute punctures and 
a few scattered, coarser ones and short, black hairs; lateral margin 
somewhat reflexed from in front of the tegule, where there is a t~ 
of aciculation, backward and then inward to where the scutellur: rises 
to its level; scutellum high, rounded, sometimes slightly constricted in 
the middle in front and behind, giving it a slight dumb-bell shaped 
outline, its sides and anterior angles slightly aciculate; postscutellum 
blackish sericeous, dull; median segment dorsum dull black, trans- 
versely aciculate, with a shallow, median depression and numerous 
short, black hairs; with no pronounced suture or other mark between 
the stigma and fovea, which latter is circular in outline; from the fovea 
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to the petiole is an impressed line in some cases; posterior end thickly, 
rather finely punctured and abundantly clothed with long hairs; sides 
of the median segment and metapleura obliquely aciculate, the acicula- 
tions coarsest on the median segment next to the metapleura; covered 
with quite long hairs; mesopleura also obliquely aciculate, except the 
portion above the anterior and middle coxe, where it is less pronounced 
(the amount and strength of the aciculations vary greatly in different 
specimens); mesosternum with a median impressed line; aciculate 
between and just in front of the cox, with numerous rather coarse 
punctures and short hairs; petiole shorter than the hind coxe, straight, 
with numerous fine punctures and short hairs; an impressed line runs 
forward from above the posterior coxa nearly horizontally and below 
the stigma. 

Abdomen.—Stout, high, sharply pointed behind, rising nearly ver- 
tically from the petiole; above, stigma of the first segment in the 
middle or nearly so; surface smooth, slightly glistening, with a few 
rather fine punctures, and on the last three plates with a few hairs, 
longest on the last one; fourth and fifth plates very slightly emargi- 
nate behind; last plate rounded acuminate behind, covered with very 
closely set, minute punctures; beneath somewhat sericeous, with scat- 
tered punctures and short hairs; fourth and fifth plates somewhat 
emarginate behind, the latter quite strongly so; last plate conical, very 
convex, and with a number of long hairs. 

Wings.—Fuliginous, lighter on the margin in some cases; fore 
wing; second cubital cell quite broad; third cubital extending almost 
as far as the end of the radial cell; second transverse. cubital and 
second recurrent veins sometimes though not usually interstitial; hind 
wing; transverse median vein slightly arched, making about a right 
angle with the median vein; discoidal vein not interstitial; cubital vein 
usually (always?) obsolete beyond the transverse cubital; tegule black, 
tinged with ferruginous behind, sericeous, rather glistening. 

Legs.—Coxe rather short, stout, black, with traces of whitish seri- 
ceous on the two hinder pairs in some lights; with numerous coarse 
punctures and a few hairs, stouter toward the outer end of the seg- 
ment; trochanters black, the hinder pairs closely, minutely, and also 
coarsely punctured; anterior pair quite closely, coarsely punctured; 
all bearing a few rather coarse hairs; femora stout, longer than their 
tibie except the hinder pair; front pair smooth, glistening, with 
scattered punctures and hairs which are longest in a row along an 
impressed line on the inner face; the other femora sericeous, with 
scattered punctures and short hairs; fore tibie glistening, with numer- 
ous coarse spines and long hairs, the latter chiefly on the inner and 
hinder faces; middle and hind tibize sericeous and coarsely spined; 
hinder face of the hind tibiwe densely brown sericeous; hind tibial 
spine with coarse, blunt, spaced teeth on its outer half; fore tarsi 
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somewhat sericeous above; fore metatarsus with seven long, slender 
comb teeth externally; there is a faint ferruginous tinge to the fore 
tarsi, particularly to the last segment and claws, which bear tive teeth; 
the other tarsi are somewhat more sericeous. (Plate VI, fig. 6.) 

Male.— Ditters as follows: Clypeus rather broadly emarginate ante- 
riorly, its notch and depression usually less pronounced; eyes con- 
vergent somewhat, toward the clypeus; mandibles two toothed, the 
posterior tooth not nearly as long as in the female, and the whole 
mandible quite slender; cheeks at their widest place less than half the 
width of the eye; relative length of filament segments 34, 2), 5. i. si 
first two filament segments quite short; very delicate transyerse acicu- 
lations present near the middle of the mesonotum; petiole slightly 
longer than the hind cox; abdomen slightly grayish sericeous above 
in some lights; fourth and fifth ventral abdominal plates velvety 
brownish black; the following plates without an excavated hinder 
margin; terminal plate conical, with a rounded hinder margin. 

In some cases the pubescence on the clypeus and frons is almost 
golden instead of silvery; the vertex and cheeks are whitish sericeous; 
the base of the femora may be slightly ferruginous and the front of 
the abdomen may have a faint ferruginous tinge; eight teeth in the 
metatarsal comb have been observed, and the whole body, particu- 
larly in southern specimens, may have a strong brownish tinge. 

Length.—Female, 15-22 mm.; male, 11-19 mm. 

Chlorion (Priononyx) atratum appears to be our most generally 
distributed species of this subfamily in North America except Chlorion 
(Prote rosphea) ichneumoneum. 1 have studied nearly four hundred 
specimens, taken in Maine, New Hampshire, Massachusetts, New 
York, Ohio, Michigan, Minnesota, Canada (exact locality 4), and Mon- 
tana, but it does not seem to occur in the Northwest Rocky Mountain 
region. South of these States it seems to be everywhere present to 
the southern limits of the United States. I have seen specimens from 
Alabama, Texas, New Mexico, Arizona, and southern California, but 
none from Mexico or the West Indies. It is probably found in north- 
ern Mexico but is not listed in the Biologia Centrali- Americana as 
having been taken there. It provisions its burrows with grasshoppers 
(locusts). 

Harris’s ** Sphex labrosa” is a female of this species, numbered 123, 
and in his record book Harris says: ‘123. Amophila? labrosus S$. Mss. 
(Allied to Sphex Pensely. L. & D Geer but not half as large as is 
figured by De Geer.) Is it Ammophila? I think it is. Milton July 
15, 1826.” Consequently Smith was correct as to the identity of 
lubrosa with atratum. 

A prolonged study of the type specimen of L’riononya brunnipes 
Cresson gives no structural characters not present in atratum. The 
distinguishing feature seems to be the decided brownish color which 
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is rendered more noticeable by the fact that the contents of the type 
have been removed by museum pests. In the specimens of a¢ratum 
studied, all shades of color from a jet black to the brown of drunnipes 
occur, and | must therefore regard the latter as a color subspecies, 
most abundant in the southern States though one specimen fron Mon- 
tana is also of this shade. 

This insect is well illustrated in Howard’s Insect Book, Plate V, 
fig. 20. 


CHLORION (PRIONONYX) THOM# (Fabricius). 


Sphex thomex Farricivs, Syst. Ent., 1775, p. 346. 

? Pepsis crucis Fasricius, Syst. Piez., 1804, p. 209. 

Pepsis thom Fasricivs, Syst. Piez., 1804, p. 209. 

Priononyx thomex Dantsom, Hym. Eur., I, 1843, p. 28. 

Priononyx thome Dantsom, Hym. Eur., I, 1845, p. 439. 

Priononyx thomex Smiru, Cat. Hym. Brit. Mus., IV, 1856, p. 265. 

Enodia pubidorsum A. Costa, Ann. Mus. Zool. Napoli, I, 1862, p. 69. 
Priononyx thomx Saussure, Reise d. Novara, Hym., 1867, p. 43 (in part). 
Priononyx thomex Cresson, Trans. Am. Ent. Soe., IV, 1872, p. 213. 


(Z, 


Sphex thomex Cameron, Biol. Centr.-Amer., Hym., II, 1889, p. 36, pl. 1m, figs. 12 
and 12a. 

Sphex (Harpactopus) thone Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 358. 

Sphex (Priononyx) thomw Fox, Proce. Acad. Nat. Sci. Phila., 1897, p. 378. 

Sphex thomex Ducke, Zeits. f. Syst. Hym. u. Dipt., I, 1901, p. 241. 

Black, to and including the petiole; abdomen more or less ferru- 
ginous; pubescence silvery white to yellowish white; wings quite 
hyaline, faintly fuliginous. ~* 

Female.—Head large, quadrangular when viewed from above; front 
slightly excavated between the eyes; clypeus and frons well covered 
to about the level of the ocelli with yellowish-white pubescence, least 
so in the middle; clypeus broad, with a marked median notch, the sur- 
face around which is depressed; surface of the clypeus with a few 
coarse, and many fine punctures; this plate and the lower part of the 
frons with many long, coarse, white hairs, becoming smaller and 
shorter above; frontal suture present but not strongly developed; con- 
tinued faintly between the lateral ocelli; an oblique suture is present 
on each side of the ocelli; distance between the lateral ocelli about 
equal to their distance from the eyes; surface around the ocelli and on 
the vertex whitish sericeous, continued over the cheeks; these are 
quite full but not as broad as the width of the eye; narrowing quickly 
below; with many long, white hairs below and a few smaller ones 
above and on the occiput; eyes parallel in front; antenne black, grayish 
sericeous on the filament; scape whitish sericeous over a dull, faint 
ferruginous tinge; with a few short hairs on its tip inside; relative 
lengths of filament segments 94, #5, #55 14s, a3; mandibles black, with 
a dull ferruginous cross band near the base of the teeth; with three 
teeth, the middle one smallest; mandible long, reaching about to the 
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base of its mate; with an aciculated groove on its front face leading 
about to the middle tooth and one beneath, besides a few scattered 
aciculations near the base; behind is a row of long, brownish hairs. 
Thorax.-—Collar rather small, its dorsal edge lower than the highest 
part of the mesonotum; neck above with a few transverse striations in 
front, and short, fine, white hairs; its hinder part near the collar 
smooth, glistening; the angle between the neck and collar nearly a 
right angle; base of the anterior face near the middle bare, glistening, 
with one or two short, transverse strive; the rest of this face and the 
dorsal edge quite densely white pubescent; dorsal edge evenly rounded 
from front to rear and from side to side, with no median depression, 
somewhat appressed against the mesonotum; sides of the collar faintly 
whitish sericeous, obliquely striated near the base of the prothoracic 
lobe; basal part of the prothoracic lobe very minutely punctured, its 
hinder half silvery white pubescent and with numerous very fine, 
long, white hairs; a smooth round hump is present on the collar near 
the upper part of the base of the prothoracic lobe; prosternum faintly 
sericeous at the sides, with numerous coarse punctures and long, fine, 
dirty white to brownish hairs beneath; mesonotum bent strongly 
downward in front, quite densely black sericeous, with an evident 
median groove extending about halfway back on the plate; lateral 
and hinder margins of the plate somewhat reflexed; a silvery white 
pubescent band extends along each side of the plate from in front of 
the tegule backward to its posterior corners and perhaps a little 
inward on its posterior margin; area inside these bands minutely, 
closely punctured; scutellum somewhat higher than the adjacent part 
of the mesonotum, with a slight median depression, somewhat sparsely 
silvery white pubescent, its sides behind, slightly, obliquely aciculate; 
postscutellum silvery white pubescent in the middle, its sides blackish 
sericeous; median segment dull black on the dorsum, showing faint 
traces of transverse aciculation and rows of fine punctures, sparsely 
clothed with whitish hairs of medium length; angle between the dor- 
sum and posterior end of the median segment obtuse, though quite 
sharp; fovea a circular depression a little below the angle; posterior 
surface slightly, not closely aciculate, bearing longer whitish hairs than 
those on the dorsum; from the stigmatal region laterally the rugosity 
is greater and the lines above run almost horizontally, but below they 
extend more obliquely forward and downward, crossing an impressed 
line which runs forward from the hind cox onto the metapleura, 
being quite coarse where they cross this line; sides of the median seg- 
ment and metapleura sparsely covered with whitish hairs; metapleura 
obliquely rugose, most finely so near the base of the hind wings, with 
asmall, silvery whitish spot of pubescence often, just above the hind 
coxre; mesopleura coarsely, obliquely rugose, finest behind and above 
the prothoracic lobe; with scattered, coarse punctures along the 
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grooves; sparsely clothed with short, whitish hairs; mesosternum 
coarsely, sparsely punctured, glistening, and with a few, short, trans- 
verse strix between the mesocoxe; petiole straight, brownish black, 
finely, not closely punctured, longer than the posterior cox and 
bearing short, whitish hairs. 

Abdomen.—Ferruginous, sometimes shaded with darker; pointed 
behind, elongate, less so anteriorly but not rounded, rising quite high 
above the petiole but not at right angles with it; above, rather glis- 
tening, with traces of whitish sericeous at the side; stigma of the first 
segment behind the middle; with a few scattered punctures, most 
abundant on the last two plates where there are also a few whitish 
hairs; margin of last plate rounded behind; beneath, similar to above, 
the hinder margins of the fourth and fifth plates slightly emarginate, 
however; terminal plate conical, with a narrow, rounded tip. 

Wings.—Almost hyaline, the front pair faintly fuliginous; the 
larger veins dark, the smaller ones light brown: fore wing; third 
cubital cell quite long, extending about as far out toward the wing 
margin as the outer end of the radial cell; first and second transverse 
cubital veins running about parallel: hind wing; transverse median 
vein straight or almost so, making a right angle or slightly less with 
the medial vein; discoidal vein not interstitial; cubital vein not devel- 
oped beyond the transverse cubital which joins the radial almost at a 
right angle; tegule dull brownish, lighter at the edges, somewhat 
whitish pubescent anteriorly. 

Legs. —Black, but with a brownish ferruginous tinge, somewhat 
glistening, generally more or less whitish sericeous; front and hind 
pair of coxe so much so as to be almost pubescent; fore cox with 
coarse, scattered punctures and rather fine hairs, the punctures absent 
from the other cox; fore trochanters with a very few punctures and 
hairs, middle pair with fewer, hind pair with almost none; fore 
femora with a slight groove beneath, along which is a row of short, 
brownish hairs; fore tibie short, rather stout, with numerous spines; 
fore tarsi strongly white-sericeous above; the fore metatarsus with 
seven (sometimes six) long comb teeth alternating with very short 
spines; claws ferruginous, with five teeth; middle femora with a very 
few fine punctures and short hairs; middle tibiz minutely punctured, 
with numerous spines; hind femora with a few scattered, minute 
punctures and fine hairs beneath; posterior surface of hind tibix 
densely brownish sericeous; the tibial spine with coarse, spaced blunt 
teeth on its outer half. 

Male.—Difters as follows: Body generally more hairy; with coarser 
punctures on the sides of the thorax; abdomen quite compressed lat- 
erly, somewhat crescentic in outline when viewed from the side; tirst 
and second segments of the filament taken together not equal in 
length to the third; fourth and fifth ventral abdominal plates silky 
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sericeous; abdomen generally with more dark or black on it than in 
the female; pubescence generally somewhat more developed. 
Length.—Females, 12-21 mm.; males, 8-14 mm. 
This species is essentially tropical and subtropical in distribution. 
First described from St. Thomas, I have seen specimens from Cor- 
| doba, Argentina; and from Brazil, Cuba, Jamaica, Mexico, Texas, 


) New Mexico, California, Utah, Nevada, Colorado, Arizona, and 
Montana. Specimens from Florida; Camden County, New Jersey; 
| Raleigh, North Carolina, and Georgia, which I have also studied; 
seem to be intermediate between this species and the next (C. b/foveo- 
1 latum), agreeing in some characters with the one, and in others with 
; the other, and it has finally seemed necessary to name them in 
; | accordance with the preponderance of these characters. 
Characters separating Chlorion thome from Chlorion bifoveolatum. 
e For this purpose Kohl gives numerous distinguishing features, 
4 particularly relating to comparative measurements of different parts 
y of the body. Tests of these on several hundred specimens have not 
e given satisfactory results as a whole, so many examples agreeing in 
n part with one set and in part withthe other. The following characters 
h seem to the writer to be those most useful in separating the species, 
|- but only when taken together. ‘The female C. thom has the sculp- 
a turing of the thorax everywhere developed; the ridges from the base 
ut of the hind wing to the median segment stigma run nearly horizontal; 
| pubescence is present on the prothoracic lobe and above the middle 


ut and hind coxe and is generally quite strongly developed; the wings 
are more hyaline and the average size of the individuals is larger. 
The female C. b/foveolatum may have the sculpturing of the thorax 
everywhere developed, but there is a strong tendency for it to be 
replaced, particularly on the dorsum of the median segment and on 
the sides of the thorax by a dull, lusterless black, which shows no 


— — 
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t, markings of any kind. The ridges between the base of the hind wing 
Sy and the stigma of the median segment run more obliquely downward 
th and forward; traces of pubescence may be present where they are in 
rt the other species, but they are merely traces; the wings are somewhat 
ry more fuliginous everywhere, and the average size is less. 
d, The males are more readily distinguished. In (C. thomex the length 
ite of the first two segments of the filament taken together is less than 
ie that of the third, and the posterior margins of the sixth and seventh 
nt ventral abdominal plates, though sometimes slightly emarginate, are 
never excised, though in one or two cases I have seen specimens in 
eT which slight elevations at the sides with a depression in the middle 
at- gave a very deceptive appearance to these segments. In C-. bifoveola- 


rst tum the length of the first two segments of the filament taken together 


exceeds the length of the third, and the posterior margins of the sixth 
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and seventh ventral abdominal plates each have a broad, quite deep 
excavation (fig. 11). 

The extreme difficulty in separating these species, particularly from 
North Carolina, Florida, and elsewhere in that region, has frequently 
raised the question during their study whether they are not really the 
the same, with dimorphic males. 

None of the specimens I have studied agree with C. exisus Kohl, 
though several were taken in the same locality as his specimens of 
this species. He separates excisus from bifoveolatum by comparative 
measurements of different parts of the body, and in some cases I have 
found individuals which in some of these measurements agreed with 
those given for are/sus, but in the others agreed with those given for 
bifoveolatum. kh consequence I must place C. eaxeésus Kohl as one of 
the species unknown to me, though with some question as to its being 
a valid species. 

Illustrations of Chlorion thomex are given in the Insect Book, Plate 
VIL fig. 6,and Plate XI, fig. 7, the latter figure being wrongly named. 


CHLORION (PRIONONYX) BIFOVEOLATUM (Taschenberg). 


Priononyx thomex var. Saussurk, Reise. d. Novara, Hym., 1867, p. 43. 
Priononyx bifoveolata TASCHENBERG, Zeits. f. d. ges. Naturw., XXXIV, 1869, p. 
408. 
Priononyx thomex Parton, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 384. 
Priononyx canadensis Provancner, Addit. faun. Ent. Can., 1889, p. 258. 
Sphex (Harpactopus) bifoveolatus Kou., Ann. natur. Hofmus. Wien, V, 1890, p. 
360. 
Sphex (Priononyx) bifoveolatus Fox, Proc. Acad. Nat. Sci. Phila., 1897, p. 378 
Black except the abdomen, which is varied with ferruginous; well 
clothed with gray hairs; wings quite hyaline to somewhat fuliginous. 
Female.—Head large, broader than the distance between the outer 
edges of the tegule, slightly quadrangular, the cheeks being quite full 
above; frons slightly excavated between the eyes; clypeus and frons 
pale yellowish pubescent to the ocelli, least so in the middle; clypeus 
broad, square below, with a deep central depression of the anterior 
edge, which is slightly reflexed; its surface with scattered punctures 
and bearing quite long, pale yellow hairs, true also of the frons; ocelli 
surrounded by sutures inclosing them in a triangular area; frontal 
suture evident; lateral ocelli about equidistant from each other and 
from the eyes; vertex sparsely, minutely punctured, whitish or gray- 
ish sericeous in some lights, with numerous medium long, gray hairs; 
cheeks quite broad above, narrowing rapidly below, gray sericeous, 
with scattered punctures more abundant and larger below, with scat- 
tered gray hairs above, longer and more abundant below; inner edges 
of eyes very slightly nearer at the clypeus than at the vertex, but 
their lower portion parallel; antenne black, scape slightly grayish 
sericeous and with a few gray hairs; filament slightly sericeous, their 
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relative segment lengths ;';, #5, 3, 7, 33; mandibles long, each 
reaching to the base of the other; black with a ferruginous tinge near 
the base of the teeth; 3-toothed, the anterior tooth the smallest. 

Thorax.—Black, with traces of pale yellow to silvery white pubes- 
cence on the dorsal edge of the collar, sides of the mesonotum, middle 
of the scutellum and postscutellum, and above and somewhat in front 
of the middle and hind cox and on the posterior end of the median 
segment; quite long gray hairs generally distributed; neck black seri- 
ceous, as is also the anterior fuce of the collar except at the junction 
with the neck, where there is a bare space showing faint transverse 
rugosities; sides of collar less sericeous than the front; prothoracic 
lobe with a faint trace of whitish pubescence; mesonotum black seri- 
ceous. except where pubescent, its sides and hinder end slightly 
reflexed, with a perceptible median groove on the anterior half of the 
plate; scutellum black sericeous except for a spot of silvery whitish 
pubescence on its middle which is higher than the mesonotum; with 
no perceptible median groove; postscutellum black sericeous, with a 
faint pubescent spot in the middle (these pubescent spots are .fre- 
quently absent); median segment dull, velvety black sericeous above, 
with quite numerous long, white or gray hairs; a slight broad hollow 
is present in front of the fovea, which is small and circular in outline; 
posterior end forming quite an angle with the dorsum, though less 
than a right angle; its surface often with traces of silvery white pubes- 
cence and with many long gray hairs; sides of the median segment 
clothed with similar hairs; a groove runs nearly horizontally forward 
from the posterior cox; above this on the sides of the median segment 
are fine ridges running downward and somewhat forward and in part 
continued.across the groove onto the metapleura; mesopleura coarsely 
vertically rugose below in front, these rugosities disappearing on the 
hinder part, but with scattered punctures on both parts; a trace of 
silvery white pubescence just above the mesocoxe; metapleura dull 
black, sericeous, sometimes with a trace of a very short, silvery white 
pubescent band just beneath the posterior end of the groove, between 
the metapleura and the median segment; meso- and metapleura with 
numerous long gray hairs; mesosternum with the rugosity from the 
mesopleura continued onto it for a short distance; coarsely punctured 
and with long gray hairs; petiole black, straight, with numerous long 
white or gray hairs, most abundant near its base; noticeably longer 
than the second hind tarsal segment. 

Abdomen.—Dull ferruginous with darker shading, particularly on 
the hinder dorsal plates; rising high but not sharply above the petiole; 
ovate; pointed rather more behind than in front; above, glistening, 
with traces of white sericeous at some angles; hind edges of the dorsal 
plates paler than the remainder; terminal plate rounded acuminate 
behind, quite compressed laterally; bearing a few scattered punctures; 
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beneath; glistening, with irregularly located darker areas; posterior 
margin of the fourth plate slightly, broadly emarginate; terminal plate 
conical, with a few scattered, quite long, dark gray or brownish hairs; 
first ventral plate (behind its petiolar part) ferruginous. 

Wrngs.—-Nearly hyaline, though varying much in this regard, the 
outer margins more fuliginous than the rest; basal half of the fore 
wing with a faint yellowish tinge; fore wing: second cubital cell much 
higher than wide; first recurrent vein interstitial or nearly, with 
the first transverse cubital; second recurrent vein joining the third 
cubital cell a little beyond the second transverse cubital; hind wing: 
transverse median vein almost straight, forming nearly a right angle 
with both the median and anal veins; discoidal vein not nearly inter- 
stitial; cubital vein absent beyond the transverse cubital; radial extend- 
ing only a short distance beyond the latter; tegule dull brown, almost 
black, the anterior part slightly whitish sericeous. 

Legs.—Black, strongly whitish sericeous; cox coarsely punctured, 
more sparsely on the hinder legs: with scattered, long, whitish hairs; 
trochanters similar, but more sparsely punctured; femora still more 
sparsely punctured or not at all; fore femora with a row of medium 
long hairs on the inner face; tibie not punctured; fore tibizw with a 
row of hairs on the inner face; hinder face of hind tibie strongly 
brownish sericeous; anterior metatarsus with six (sometimes seven) 
long, stout comb teeth alternating with very short ones; claws with 
five black teeth, the inner one small; tips of the claws dull, dark 
ferruginous. 

Male.—Differs as follows: Lateral ocelli very slightly nearer each 
other than to the eyes; relative length of filament segments 4, 3, ,%. 
fy; ay: mandibles black, two toothed, not reaching across to the base 
of the other one of the pair; sides of the thorax rather more coarsely 
marked and more hairy than in the female; form of the abdomen 
bluntly elliptical or oval, the hinder portion bent slightly under; the 
surface above, whitish sericeous, particularly noticeable on the darker 
portions; first dorsal plate not rising very abruptly from the petiole; 
fourth and fifth ventral abdominal plates silky black, sericeous, as is 
the sixth, the hinder margin of which and of the seventh are broadly, 
deeply excised, the margins bearing fine, short hairs. 

Length.—Females, 11-19 mm.; males, 9-15 mm. 

This species was originally described from New Friburg, but is 
widely distributed in North America. The most northern localities 
from which I have seen specimens are Truro, Massachusetts; Milford, 
Connecticut; Long Island, New York, and from Illinois, Wisconsin, 
Montana, Idaho, and Washington. From these States it is quite gen- 
erally distributed southward, and I have seen examples from Florida, 
Texas, New Mexico, Arizona, and California. It has also been reported 
from Mexico, but I find no record of its capture in the West Indies, 
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though the literature of this species and of C. thome is so mixed that 
references to the latter may in some cases belong here. 

The first few dorsal abdominal plates are frequently noticeably sil- 
very pubescent, and this has in some cases been supposed to be a 
specific distinction, but as this is also quite pronounced in some speci- 
mens of C. thomex it can not be relied upon for this purpose. 

A good figure of one of the less pubescent individuals of C. b/foveo- 
/atum is given as fig. 23, Plate XI, of the Insect Book. 


Subgenus ISODONTIA Patton (genus). 


Isodontia Parton, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 380. 
Isodontia Kou, Ann. natur. Hofmus. Wien, V, 1890, p. 114. 
Isodontia Koni, Ann. natur. Hofmus. Wien, XI, 1896, p. 319. 

Type: Chlorion lsodontia) harrisi. (Designated by Patton.) 

Claws with two blunt teeth near the base of their inner border. 
Median segment without a stigmatal groove, rarely with a faint trace 
of one near the hinder end. Stigma of the first dorsal abdominal plate 
in front of the middle. Tarsal comb of the female absent. Comb teeth 
of the liind tibial spine not tooth-like but forming a row of closely set 
hairs. Inner borders of the eyes parallel or converging downward, 
the latter especially in the males. Second cubital cell of the fore wing 
rhombic, rhomboidal or approaching a rectangular form, at least as 
broad on the cubital vein as it is high. Distance between the second 
and third transverse cubital veins on the radial cell greater than that 
between the second transverse cubital and second recurrent veins on 
the cubital vein. Collar not strongly developed, not as high as the 
mesonotum. Mesonotum punctured. Dorsum of median segment 
dull, without markings, or slightly punctured, rarely with transverse 
striations. Petiole long, generally bent upward. Mandible with two 
or three teeth; not reaching the base of the other when closed. Abdo- 
men rather flattened dorso-ventrally; in the male with rows of rather 
coarse, backwardly pointing hairs beneath. Body as a whole usually 
slender. (Plate LX, fig. 17; Plate X, tig. 26.) 

This subgenus is easily separated from those already considered by 
the strikingly different form of the second cubital cell, in which it 
comes nearest to Proterosphea, and by the length of the petiole. From 
Proterosphex it is distinguished by the absence of a stigmatal groove 
(except in one case) as well as by other and less noticeable characters. 
In both itand Proterosphex the eyes seem to be carried inward toward 
the center of the head so that they are nearer each other there than a 
short distance below, though they may converge toward the clypeus 
till nearer each other than at the top. 

Proc. N. M. vol. xxxi—06 
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CHLORION (ISODONTIA) EXORNATUM (H. Fernald). 


Isodontia exornata H. Fernaup, Can. Ent., XX XV, 1903, p. 270. 

Cotypes.—Five male and two female specimens now in the collections 
of the U.S. National Museum in Washington (Type, Cat. No. 6931, 
U.S.N.M.), American Entomological Society in Philadelphia, Massa- 
chusetts Agricultural College, Amherst. Massachusetts, and Dr. W. H. 
Ashmead, Washington City. 

Body rather slender, black, parts of the antenne and legs and the 
petiole vellow; wings deep fuliginous, with a slight violet reflection. 

Female.—Head; clypeus somewhat arched laterally, with a faint 
median carina most pronounced posteriorly, sometimes not percepti- 
ble; anterior margin quite broad, slightly reflexed, with two short, 
blunt teeth close together at the middle; surface sparsely covered with 
yellow hairs; clypeus and frons to the level of the insertion of the 
antenne golden pubescent; frons, vertex, and cheeks with scattered 
punctures and long yellowish hairs; cheeks with a narrow, yellow, 
pubescent band just behind the eye; eyes slightly converging toward 
the clypeus; antenne, first six to eight segments yellow ferruginous, 
the remainder black; scape with a few yellowish hairs; first segment 
of the filament longest; mandibles two-toothed, black at the base and 
tip; elsewhere ferruginous. 

Thorax.—Collar faintly punctured, clothed with scattered yellow 
hairs; its dorsal edge and the posterior margin of the prothoracic lobe 
golden pubescent; mesonotum black with yellow hairs, rather coarsely 
punctured and with a short, median groove extending about one-third 
the length of the plate from its anterior edge; scutellum punctured, 
the punctures rather more scattered than on the mesonotum; on each 
side just internal to the attachment of the hind wing is a golden pubes- 
cent spot; postscutellum covered with golden pubescence; median 
segment coarsely punctured; a golden pubescent band on each side 
passes from a point just lateral to the edge of the pubescence on the 
postscutellum downward and backward below the stigma to the poste- 
rior coxa; posterior end of the median segment between the fovea 
which is hyphen-like and the petiole, with a somewhat quadrangular, 
golden pubescent spot; the end and sides of the median segment quite 
thickly clothed with yellowish-brown hairs; mesopleuron with a some- 
what triangular, golden pubescent spot just behind the prothoracic 
lobe, and sometimes with a smaller one between this and the base of 
the fore wing; mesopleuron and the upper part of the metapleuron 
rather coarsely punctured and sparsely clothed with long yellow hairs; 
petiole long, slightly curved, ferruginous yellow, somewhat darker at 
the base beneath, with numerous yellowish hairs; its posterior por- 
tion yellowish pubescent. 
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Abdomen.—Base of the first dorsal plate yellowish, the remainder 
of the dorsal surface black, except that in some cases the hinder mar- 
vins of the plates are pale; surface faintly pale sericeous and with a 
few scattering hairs on the posterior plates; beneath, minutely punce- 
tured, pale sericecus; terminal plate conical, with a rounded hinder 
margin. 

Wings. —Deep fuliginous, with a slight violet reflection; discvidal 
vein of the hind wing interstitial with the median and transverse 
median veins; tegule smooth, pale yellow. 

Legs.—-Coxe, trochanters, and proximal part of the femora black, 
hairy, the remainder ferruginous; the black portions sometimes yel- 
lowish sericeous, almost pubescent; spines dark ferruginous; tips of 
the claws nearly black; posterior tibie strongly yellow sericeous 
behind. 

Male.—Differs from the female in no important features not true as 
sexual distinctions throughout this subgenus. ‘The more flattened 
abdomen and the rows of backwardly pointing hairs on the posterior 
margins of the ventral abdominal plates, besides the presence of thir- 
teen segments in the antenne instead of twelve as in the females are 
ready characters for determining the sex. 

Length.—Females, 16-20 mm.; males, 16-19 mm. 

I have seen specimens of this beautiful and apparently rare species 
from Indian River and Biscayne Bay, Florida; from North Carolina 
and Georgia; and from Willis, Texas, captured there June L1. 

At the time the original description was published there was no 
species of the subgenus known in the United States which closely 
resembled it. Larger collections, however, have revealed the fact 
that that most variable species, Chlorion ([sodontia) costipennis Spin- 
ola has been taken in Mexico, and that it is sometimes difficult to sep- 
arate the two by any one character though taken all in all the two 
look quite different. As C. costipennis is an exceedingly variable 
form it is possible that C. evornatum may at some time prove to be but 
a subspecies, though I am at present far from believing that such is 
the case. 

When specimens of C. evornatum were first studied in the course of 
this work some of those in the collection of the American Entomo- 
logical Society were found to bear the label ** eornata,” a manuseript 
name, probably given by W. J. Fox. As it seemed not improb- 
able that this name might have been sent out on specimens it appeared 
best to retain it for this insect to avoid any confusion which might 
otherwise arise. 


CHLORION (ISODONTIA) COSTIPENNIS (Spinola). 


Sphex costipennis Sprxota, Mem. Acad. Torino, XIII, 1851, p. 54. 
Sphex chrysobapta Smiru, Cat. Hym. Brit. Mus., IV, 1856, p. 257. 
Sphex petioluta Smitu, Cat. Hym. Brit. Mus., 1V, 1856, p. 259. 
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Sphex costipennis Saussure, Reise d. Novara, Hym., 1867, p. 39. 

Tsodontia costipennis Parron, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 381. 

Sphex costipennis CAMERON, Biol. Centr.-Amer., Hym., II, 1889, p. 35, pl. 1 

fig. 10. 

Sphex (Isodontia) costipennis Kout, Ann. Natur. Hofmus. Wien, V, 1890, p. 382. 

Sphex (Isodontia) costipennis Fox, Proc. Acad. Nat. Sci. Phila., 1897, p. 375. 

Sphex (Isodontia) costipennis Ducks, Zeits. f. Syst. Hym. u. Dipt., I, 1901, p. 241. 

Black or black and ferruginous, the distribution of these colors 
varying ili: with golden pubescence and hairs, varying much in 
abundance and location; legs usually in part ferruginous yellow; 
petiole very long; wings quite hyaline, sometimes partly fuliginous, 
generally distinctly tinged with yellow. 

Female.—Head broad, not noticeably hollowed in front between the 
eyes; clypeus broad, extending well downward at the sides, its ante- 
rior edge reflexec, nearly straight, with a pair of short, tooth-like pro- 
jections at the center more or less developed, with a median carina on 
its posterior half; clypeus and frons to the ocelli usually thickly 
pubescent and bearing long yellow hairs; vertex and cheeks with 
many long hairs; cheeks rather more than half the width of the eye, 
with a narrow band of pubescence just behind the latter; narrowing 
rather quickly below; scape more or less sericeous and bearing short 
hairs; first segment of the filament the longest; eyes slightly converg- 
ing downward; mandibles two-toothed, glistening, generally ferrugi- 
nous except the base and the tips of the teeth. 

Thovax.—Neck very short; collar narrow from front to rear, rising 
sharply at right angles to the dorsal surface of the neck; the dorsal 
edge of the collar evenly rounded from side to side, the sides of the 
collar forming a sharp angle with this edge, which is pubescent; a 
marked depressed line runs back from the middle (in height) of the 
anterior face of the collar to near the middle of the base of the pro- 
thoracic lobe which is pubescent; mesonotum sharply bent downward 
in front and almost vertical at the sides in front of the tegule, with a 
median groove or impressed doubled line extending back from the 
anterior margin about one-third of the length of the plate; surface of 
the plate quite c losely punctured and bearing numerous hairs; scutel- 
lum rather broad from front to rear, evenly rounded, with a pubescent 
spot on each hinder corner; postscutellum pubescent, apparently with 
a faint median impression; dorsum of the median segment closely, 
rather coarsely punctured, sometimes pubescent; fovea small, slightly 
crescentic rather than hyphen-like; posterior end from the fovea to 
the petiole with a quadrangular, pubescent spot; sides of the median 

segment closely punctured and with fine, nearly vertical aciculations; 
a pubescent band runs from the hind cox forward and upward below 
the stigma to the front corner of the dorsum; meso- and metapleura 
coarsely, closely punctured, the latter the least of the two; petiole 
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long, slightly curved, with fine punctures and hairs; somewhat seri- 
ceous, almost pubescent on its posterior part. 

Abdomen.—Rather ovoid, more pointed in front than behind; flat- 
tened beneath, very coarsely grayish sericeous, both above’and below; 
posterior margins of the third, fourth, and fifth ventral plates emar- 
ginate, this increasing posteriorly; terminal plates above and below 
with scattered hairs, together quite conical in form. 

Wings.—Generally quite hyaline, sometimes more or léss fuliginous 
on the anterior and outer margins; generally with a strong yellow 
tinge. 

Legs.—Black, ferruginous, or both colors, the cox, trochanters, 
and basal half of the femora being black, as are frequently the outer 
segments of the tarsi also; strongly sericeous, often pubescent in spots 
on the coxe and femora. 

Male.—Differs from the female apparently, only in being more 
strongly punctured, more generally pubescent, and in the usual sexual 
characters. 

Length.—F¥emales, 18-23 mm.; males, 13-22 mm. 

Chlorion (Isodontia) costipennis is a well known South and Central 
American inseet, having been captured in Brazil, Surinam, Guiana, 
Guatemala, Panama, and Costa Rica. 1 have found no published 
record of its capture in localities farther north, but have seen speci- 
mens taken in Mexico (locality not given) and in Santo Domingo, 
which bring it farther within the faunal limits of this paper. 

It is an exceedingly variable species as regards coloration, the 
amount of pubesence, etc., which in some cases renders it difficult of 
determination. 


CHLORION (ISODONTIA) AZTECUM (Saussure). 


Sphex aztecus SaussurgE, Reise d. Novara, Hym., 1867, p. 38. 

Isodontia azteca Parrox, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 381. 

Sphex azteca Cameron, Biol. Centr.-Amer., Hym., I], 1889, p. 35, pl. 11, figs. 9, ¢ 
Sphex robusta CAMERON, Biol. Centr.-Amer., Hym., 1, 1889, p. 36, pl. 1, fig. 11. 
Sphex (Isodontia) macrocephalus Fox, Ent. News, I, 1890, p. 137. 

Sphex (Isodontia) aztecus Konz, Ann. natur. Hofmus. Wien, V, 1890, p. 385. 
Tsodontia azteca Parron, Ent. News, IV, 1893, p. 302. 

Tsodontia azteca Parron, Proc. Ent. Soc. Wash., III, 1894, p. 46. 

Sphex (Isodontia) macrocephalus Kouw, Ann, natur. Hofmus. Wien, X, 1895, p. 50. 
Tsodontia azteca H. Fernaup, Can. Ent., XX XV, 1903, p. 269. 

Isodontia macrocephala H. Fernavp, Can. Ent., XXXV, 1903, p. 269. 


= 


Type of macrocephalus Fox, one female, slightly imperfect, in the col- 
lection of the U.S. National Museum (Type Cat. No. 9906, U.S.N.M.), 
from which the following description has been prepared: 

Female.—Large, robust, black, without pubescence. Head large, 
rather quadrangular when viewed from above; clypeus arched later- 
ally, coarsely punctured, covered with long, coarse, black hairs; with 
a median carina on its posterior portion; its anterior margin slightly 
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reflexed, a little rounded, with a pair of short, blung projections, 
close together at the middle; frons rather more sparsely punctured 
than the clypeus, bearing long, black hairs; vertex and cheeks rather 
coarsely, sparsely punctured; near the upper, inner angle of the eye, 
on a line drawn through the median and a lateral ocellus is a large 
puncture with a macrocheta; cheeks nearly the width of the eve, 
densely clothed below with long, black hairs; inner margins of the 
eyes parallel or nearly so; antenne black, the scape with long, black 
hairs; first segment of the filament nearly one-third longer than the 
second which is slightly longer than the third; mandibles two. toothed, 
the lateral tooth blunt and with a groove running back toward its base 
from a central notch at its edge; a nearly obsolete ferruginous band 
crosses the mandible near the base of the teeth. 

Thorae.—Collar sparsely punctured; prothoracic lobe fringed 
behind with short, pale hairs; mesonotum with a median impressed 
band anteriorly, extending about one-third the length of the plate; 
the remainder rather more closely punctured than the collar and cov- 
ered with erect, black and pale hairs; a trace of a parapsidal groove 
is present; scutellum and postscutellum smoothly rounded, without a 
median depression, sparsely punctured; median segment closely pune- 
tured, clothed particularly at the sides and behind with long, black, and 
pale hairs; in some lights a faint trace of an impressed line from the 
hind coxa to the stigma may be seen; sides of the thorax quite closely 
and evenly punctured, bearing long, black, and a few pale hairs; 
petiole less than twice the length of the posterior coxa, slightly 
curved, bearing minute punctures less abundant toward the abdomen, 
thinly clothed with long, pale hairs. 

Abdomen.—Black, glistening, with a few scattered, black hairs 
toward the posterior end; beneath glistening, with a few scattered 
punctures and black hairs, mainly on the terminal plate. 

W7ngs.—Dark fuliginous with a blue or violet reflection; radial cell 
rather bluntly rounded at the tip; discoidal vein of the hind wing 
interstitial. 

Legs.—Black, glistening; the femora with scattered punctures and 
hairs; hind tibiz strongly brownish sericeous behind. 

Additional features from other specimens. In some cases there is a 
trace of silvery pubescence on the sides of the clypeus and the impressed 
line from the hind coxa to the stigma of the median segment is more 
evident, being almost a stigmatal groove. Ina specimen from Para- 
guay the tibize and metatarsi have a slight brown tinge. 

Male.—Head thickly clothed with long black and gray hairs; 
clypeus long, strongly arched laterally, its anterior margin slightly 
rounded and with a faint notch at the center; covered with a sparse, 
silvery-white pubescence which extends up on the frons to the attach- 
ment of the antenne; the surface of the frons closely, quite coarsely 
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punctured to the level of the ocelli; lateral ocelli nearer each other 
than to the compound eyes; vertex and cheeks rather less closely pune- 
tured than the frons, bearing long, erect hairs; cheeks narrow, less 
than half the width of the eye; eyes about equidistant at the vertex 
and clypeus; antenne black; relative lengths of the filament segments 
fas Pes fas ass #r> aa, 13 Mandibles glistening black, two toothed, 
neither tooth showing any sign of division into two. 

Thoraxv.— Collar very narrow at its dorsal edge, sparingly punctured, 
with a trace of silvery pubescence at the sides of this edge in some 
cases; prothoracic lobe fringed behind with fine, whitish hairs; meso- 
notum with a median impressed, narrow band on its anterior third; 
the remainder closely punctured; scutellum broad from front to rear, 
rather flattened, quite evenly but not very closely punctured; post- 
scutellum narrow, evenly rounded, punctured like the scutellum; dor- 
sum of the median segment very closely, coarsely punctured, quite 
thickly covered with erect black and gray hairs; fovea somewhat cres- 
centic, shallow, with a faint depression running from its middle 
toward the petiole; coarsely punctured (possibly with faint elevations 
instead); sides of the thorax quite evenly but not very closely pune- 
tured; an impressed line runs from the hind coxa toward the stigma 
of the median segment but is very faint and can hardly be called a 
stigmatal groove; a similar line runs more directly forward to the 
vertical part of the mesopleuron; petiole black, slightly curved, con- 
siderably longer than the posterior metatarsus, bearing numerous 
long, gray hairs. 

Abdomen.— Black, glistening, with, numerous short, erect hairs on 
the posterior plates; the first plate long, rather acuminate and fre- 
quently with a trace of ferruginous just behind the petiole; beneath 
flattened, the third, fourth, fifth, and sixth plates each with a trans- 
verse row of hairs projecting backward; the sixth and more posterior 
plates more or less broadly emarginate. 

Wings.—Entirely fuliginous in some cases, the anterior half only 
in others, with a blue to violet reflection; cubital and subdiscoidal 
veins of the forewing well developed beyond the ends of the cells; 
discoidal vein of the hind wing interstitial, the cubital at that point 
bending sharply forward before resuming its outward direction; the 
radial and cubital veins of this wing well developed beyond the trans- 
verse cubital. 

Legs.—Black, sometimes with traces of ferruginous in places; glis- 
tening; posterior face of the hind tibiz strongly brownish sericeous; 
spines black. 

Length.—Females, 18-22 mm.; males, 13-20 mm. 

This species does not appear to be very common, though widely dis- 
tributed. I have seen specimens from Long Island, New York; Belle 
Plain, Clementon, Riverton, and Glassboro, New Jersey; Philadel- 
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phia and Westmoreland counties, Pennsylvania; Washington City; 
Georgia; Chokoloskee, Florida; and from Dallas, Texas; southern 
Illinois; Virginia; Nevada and California. Two dates of capture are 
September 30, 1902, at Belle Plain, New Jersey, and September 26, 
1904, at Paris, Texas. 

There has been some question as to the identity of C. macrocephalum 
Fox with (C. aztecum Saussure. The two mandibular teeth of the 
latter as compared with the teeth of the former would lead to the 
belief that in C. macrocephalum the lateral tooth is the result of the 
fusion of two placing it in the three-toothed group; the relative length 
of the first segment of the filament as compared with the seventh or 
eighth is very different in the two, and though these differences are 
sexual and normal in /r/ononyx they do not occur as such in /sodont/ia. 
As Doctor Kohl has seen and studied Saussure’s type of aztecum I sent 
authoritative specimens of macrocephalum to him for examination and 
he writes as follows: ** Meine azteca umfasst die /s. macrocephala vou 
Fox, welche dunkelhaarig ist und gleichmiissig gebriiunte Flugel zeigt, 
und auch Thre /s. macrocephala var. cinerea mit greisen Haaren und 
Fliigeln die an der Vorderhilfte sehr dunkel hinten aber aufgehellt 
sind.” This would seem to conclusively place macrocephalum as a 
synonym of aztecum. 


CHLORION (ISODONTIA) AZTECUM CINEREUM (H. Fernald). 


Isodentia macrocephala var. cinerea H. FERNALD, Can. Ent., XXX V, 1903, p- 271. 


af 


Types: Four females, now located one each in the collections of the 
U.S. National Museum in Washington (Type, Cat. No. 6932, U.S.N.M.), 
American Entomological Society in Philadelphia, Dr. W. H. Ashmead 
in Washington City, and the Massachusetts Agricultural College, 
Amherst, Massachusetts. 

This subspecies differs from the typical form in its clothing, which 
is more abundant and dirty white in color. The hairs cover the thorax 
thickly, particularly on the dorsum of the median segment. The sil- 
very white pubescence, of which there is generally only a trace, is also 
more developed here, usually being very noticeable on the clypeus and 
frons up to the level of the insertion of the antenne. Generally, too, 
the wings are less fuliginous and the violet reflection is correspond- 
ingly weaker. The size of the individuals averages about the same as 
in the typical members of the species. 

The specimens of this subspecies seen were captured at Columbia, 
South Carolina; Enterprise and Indian River, Florida; Georgia; and 
Dallas, Texas. 

CHLORION (ISODONTIA) AURIPES, new name. 


|\|Sphex tibialis Lerevetier, Hist. Nat. Ins. Hym., III, 1845, p. 339. 
Sphex tibialis Pack arp, Guide to Study of Ins., 2d ed., 1870, p. 168. 
Sphex tibialis Cresson, Trans. Am. Ent. Soc., 1V, 1872, p. 211. 
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Isodontia tibialis Patron, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 381. 

Sphex (Isodontia) tibialis Koni, Ann. natur. Hofmus. Wien, V, 1890, pp. 122 
and 379. 

Isodontia tibialis AsHmMEAD, Psyche, VII, 1894, p. 64. 

Sphex tibialis Packarp, Journ. N. Y. Ent. Soe., IV, 1896, p. 158. 

Isodontia tibialis H. Fernaup, Can. Ent., XX XV, 1903, p. 269. 

Body quite large, black; outer segments of the legs ferruginous 
yellow; wings fuliginous with a violet reflection; pubescence golden 
to yellow. 

Female.—Head black, rather quadrangular from above, the cheeks 
being quite full; clypeus arched laterally, quite long, its anterior 
corners rounded, the anterior margin slightly excavated from each 
corner to near the middle, where there isa projecting tooth with a deep 
notch in the middle separating the two teeth; this margin of the 
clypeus is bare and somewhat ferruginous in some cases, the rest of 
the plate being black, yellow pubescent, and covered quite closely 
with long, brown hairs; frons yellowish pubescent to the insertions 
of the antenne, higher at its sides, bearing long, brown hairs; frontal 
suture evident; lateral ocelli but a short distance behind the median 
one, the three lying in a curve rather than marking the corners of a 
triangle; vertex sparsely punctured, bearing long hairs; cheeks broad, 
half the width of the eye, narrowing sharply below; with a trace of 
yellow pubescence just behind the middle of the eye; with long hairs, 
longer, coarser, and more abundant below; inner margins of the eyes 
slightly convergent toward the clypeus; antenne black, the outer por- 
tion rather brownish or grayish sericeous; scape with numerous short, 
brown hairs and sometimes slightly sericeous; first segment of the 
tilament the longest; mandibles short, with three teeth of about equal 
length; the teeth black and the base blackish; the rest of the mandible 
ferruginous to dull yellow; with faint punctures and scattered hairs. 

Thorax.—Neck short, broad; collar rising obliquely backward from 
the neck to a quite sharp dorsal edge which is evenly rounded later- 
ally and is strongly yellowish sericeous, almost pubescent; posterior 
face vertical, not closely appressed against the mesonotum; protho- 
racic lobe slightly yellowish pubescent behind; the entire collar 
sparsely covered with dark brown hairs; mesonotum bent strongly 
downward in front and at the sides in front of the tegule; its surface 
tinely, sparsely punctured and bearing short, brown hairs; with an 
anterior, median, impressed line and parapsidal lines perceptible; 
scutellum rather broad from front to rear, flattened above; its sides 
quite strongly depressed; with punctures and hairs like those of the 
mesonotum; postscutellum narrow, evenly rounded, with scattered, 
fine punctures and hairs; dorsum of the median segment rather 
coarsely, very closely punctured; with a broad, slight median depres- 
sion posteriorly, and with many brown hairs; angle between the dor- 
sum and the posterior end slight, located just above the fovea which is 
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a short, transverse, impressed dash; posterior end and sides of the 
median segment closely, coarsely punctured, with a tendency toward 
rugosity at the sides, particularly in front of the stigma; thickly cov- 
ered with many long, brown hairs; the impressed line from the stigma 
to the postscutellum well developed; that from the stigma to the fovea 
nearly obsolete; meso- and metapleura more finely, sparsely punctured 
than the median segment, bearing numerous long, brown hairs; a spot 
of yellow pubescence is present above the hind coxa; petiole long, 
black, considerably curved, minutely punctured and bearing long, 
brown hairs; its hinder portion pale yellowish sericeous. 

Abdomen.—Black, ovoid, more pointed in front, flattened beneath; 
first dorsal plate not rising sharply from the petiole but nearly con- 
tinuing the petiolar line of curvature; upper surface quite smooth 
and somewhat. glistening, pale sericeous, with a few scattered punc- 
tures and brown hairs on the hinder plates; beneath similar, but with 
the punctures and hairs rather more equally distributed on all the 
plates; posterior margin of the fourth plate slightly, of the fifth con- 
siderably emarginate. 

Wings.—Deep fuliginous; cubital vein of the fore wing only very 
slightly developed beyond the third transverse cubital; discoidal vein 
of the hind wing not quite interstitial; tegule yellowish mottled with 
brown; somewhat yellowish sericeous. 

Legs.—Long, the coxe, trochanters and basal portions of the femora 
black, the remainder pale ferruginous or yellow, the last tarsal seg- 
ment darker; coxe, trochanters and femora with scattered, fine punc- 
tures and hairs; more or Jess yellow sericeous; spines of the tibiz and 
tarsi brown or black, as are also the tips of the claws; tarsi yellow 
sericeous above; hind tibiz strongly yellow sericeous on the posterior 
face. 

Male.—Differs as follows: Clypeus more rounded anteriorly, with 
a slight central notch but no teeth at the sides of it; the margin black; 
hinder margins of the dorsal abdominal plates pale; the more posterior 
plates coarsely gray sericeous; usually without pubescence above the 
hind coxe; tibiw often dark brown instead of ferruginous yellow; 
otherwise differing only in the sexual characters. 

Length.—Females, 17-25 mm.; males, 14-22 mm. 

This species seems to belong to the Upper and Lower Austral life 
zones of the United States, the most northern captures .known to me 
being at Nyack, New York; Long Island, New York; Jeannette, 
Pennsylvania; Cedar Point and Sandusky, Ohio. From these locali- 
ties south it appears to be fairly common as far as Chokoloskee, 
Florida, and Dallas, Texas. Whether it extends much farther west I 
can not judge, as several other specimens are labeled ‘‘Tex.” without 
fuller data. It has not been reported from Kansas, nor does it appear 
in any of the large collections from the west. 
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Lepeletier’s name “tibialis” being preoccupied, and no available 
synonym existing, it is necessary to propose a new name for this insect 
and I have selected ** wuripes” for this purpose. 

This insect is pictured as figure 17, Plate VII, in the Insect Book. 


CHLORION (ISODONTIA) HARRISI, new name. 


Sphex apicalis Harris, Cat. An. Mass., 2d ed., 1835, p. 588 (nomen nudum). 
? Sphex philadelphica Lereverier, Hist. Nat. Ins. Hym., III, 1845, p. 340. 

|| Sphex apicalis Smirn, Cat. Hym. Brit. Mus., IV, 1856, p. 262. 

Sphex apicalis Saussure, Reise d. Novara, Hym., 1867, p. 38. 

Sphex apicalis var. mexicana Saussure, Reise d. Novara, Hym., 1867, p. 38. 
Sphex apicalis TASCHENBERG, Zeits. f. d. ges. Naturw., XXXIV, 1869, p. 414. 
Isodontia philadelphica Parton, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 380. 


Sphex apicalis Bruner, Rept. U. 8. Dept. Agr., 1884, 1885, p. 400. 

Sphex apicalis Cameron, Biol. Centr.-Amer., Hym., II, 1889, p. 35. 

Sphex (Isodontia) philadelphicus Kout, Ann. Natur. Hofmus. Wien, V, 1890, 
p. 380. 


Isodontia philadelphica, Asumean, Ins. Life, VII, 1894, p. 241. 
Tsodontia apicalis H. Fernatp, Can. Ent., XX XV, 1903, p. 269. 
Isodontia philadelphicus Jones, Ent News, XV, 1904, p. 17, pl. 1. 

Black with brown and gray hairs; wings more or less fuliginous 
with violet reflection; pubescence silvery white. 

Female.—Head quite large, quadrangular from above; clypeus 
arched laterally, its anterior margin with rounded corners, slightly 
emarginate and with two teeth in the middle, separated by a rounded, 
rather shallow notch; surface silvery-white pubescent and quite thickly 
covered with long, black and brown hairs; with a trace of a median 
carina on the dorsal part of the plate; frons with a frontal suture; 
silvery-white pubescent to above the insertions of the antenne; rather 
sparsely, finely punctured and bearing long, black and brown hairs 
not quite as stout or numerous as on the clypeus; ocelli located in a 
curve rather than marking the corners of a triangle, the lateral ones 
nearer each other than they are to the eyes; vertex sparsely punc- 
tured; cheeks rather narrow, less than half the width of the eye, 
narrowing gradually below; with whitish sericeous showing faintly 
just behind the eye; sparsely punctured and with long, grayish hairs; 
anterior margins of the eyes slightly converging downward; antenne 
black, slightly grayish sericeous in certain lights; scape quite thickly 
clothed with short hairs; first segment of the filament the longest; 
mandibles short, black, three toothed, the teeth nearly equal in length, 
with a faint brownish tinge between the bases of the teeth and the 
articulation with the head. 

Thorar.—Neck short, broad; anterior face of the collar rising 
sharply and at right angles to the neck; this face rather flat from side 
to side, sparsely punctured and at the narrow dorsal edge faintly 
whitish sericeous; posterior face nearly vertical, quite closely 
appressed against the mesonotum; sides of the collar sparsely punct- 
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ured and with scattered hairs; prothoracic lobe somewhat punctured 
and with a posterior fringe of short brown and white hairs; mesono- 
tum bent quite sharply downward in front, and at the sides in front 
of the tegule; its surface not closely, quite evenly, finely punctured 
and bearing numerous short, gray hairs; with a median impressed line 
on the anterior third of the plate, and traces of parapsidal lines; 
scutellum rather broad from front to rear, flattened; postscutellum 
narrow, evenly rounded; both plates punctured and clothed like the 
mesonotum; dorsum of the median segment closely punctured, the 
punctures coarser than on the preceding plates; with a slight depres- 
sien a little anterior to the fovea; covered quite thickly with long, 
grayish-white hairs; fovea a short, transverse, impressed dash; pos- 
terior end and sides of the median segment punctured and clothed like 
the dorsum; mesopleura similarly, but rather more coarsely punc- 
tured, bearing long, whitish hairs; vertical part of the metapleuron 
above and in front of the mesocoxa rather smooth, though with a few 
punctures; glistening; its hinder part below the side of the median 
segment like this last; petiole quite long, slightly curved, finely 
punctured and bearing numerous long, gray hairs. 

Abdomen.—Ovoid, more pointed in front, glistening, whitish seri- 
ceous, not rising sharply or very much above the petiole; with a few 
scattered, fine punctures and brownish hairs, particularly on the hinder 
segments; beneath similar, but with the punctures and hairs more 
equally distributed; the hinder margins of the fourth and fifth plates 
somewhat emarginate. 

Wings more or less fuliginous with violet reflection, the fuliginous 
being most abundant on the anterior and outer margins; cubital and 
subdiscoidal veins of the fore wing little more than dark shades beyond 
the ends of the cells; discoidal vein of the hind wing interstitial; cubi- 
tal vein little developed beyond the transverse cubital vein. 

Legs. —Coxie, trochanters and femora with scattered punctures and 
quite long, grayish hairs; more or less grayish sericeous at certain 
angles, as are the tibiz and tarsi; spines and claws black. 

Male.—Differs from the female as follows: Front of the clypeus 
with only slight projections in place of the teeth of the female and 
with a slight emargination between, instead of a notch; mandibles 
generally with a distinct ferruginous band just behind the bases of 
the teeth; body in general more hairy. 

Length.—Females, 15-19 mm.; males, 13-17 mm. 

Chlorion harris’ is a common species almost everywhere east of the 
Rocky Mountains. The most northern localities from which I have 
seen it, are Webster, Durham, and Hanover, New Hampshire; 
Amherst, Riverside, and Concord, Massachusetts; Sandusky, Akron, 
and Columbus, Ohio; Canada (exact locality not given); northern 
Illinois; and Fort Collins, Colorado. From the South I have seen 
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examples taken at Chokoloskee, Florida; New Orleans, Louisiana; 
Dallas, Texas; and Saussure reports it from Orizaba, Jalapa, and 
Cordoba, Mexico. These localities indicate that it lives in the Tran- 
sition, Upper Austral and Lower Austral zones, the Mexican specimens 
coming from quite high altitudes. 

In the Harris collection now at the Boston Society of pennant His- 


tory are three specimens of this insect, each bearing the number ** 72.’ 
Harris’s manuse a record book corresponding to these numbers reads 
as follows: ‘*72. Ammophila apicalis, S. letter. Sphex probably not 


a true keanaidle on umbellate firs. Jely 25, 1825. large and small 
& Dublin N. H. on do. July 2%, 1835. Camb. on Asclepias Aug. 1, 
1838.” I am informed by Mr. Samuel Henshaw that the expression 
*S. letter,” probably means that Harris got the name from Say. 
There is therefore no longer any question that the reference to Harris 
for this species is correct. As the name is a nomen nudum, however, 
it can not hold as the name of this insect, and several of the more 
recent writers have adopted Lepeletier’s philadelphicum as the correct 
name. With this view I am not at present able to agree, as Lepe- 
letier’s description fails to correspond entirely with this insect, and 
the type is lost. Kohl also seems now to doubt the identity of Lepele- 
tier’s insect with the one under consideration, as he writes me: ** Wahr- 
scheinlich ist Sph. philadelphicus Lepeletiers gur /eine Isodontia.” 

The specific name apica//s Smith would be the next available one 
for this species, but unfortunately Smith bad used this name for 
another species of the genus nine pages earlier in the same article, 
thus excluding it from application here in accordance with the law of 
place priority. 

As there have been no other names applied to this insect so far as 
is known, a new name becomes necessary, and I have selected harrisi 
as heing an appropriate one under the circumstances. 

The prey of Chlorion harrisi consists of Tree Crickets (canthus), 
but whether of more than one species is not recorded. It is illustrated 
as figure 1, Plate VII, of the Insect Book. 


CHLORION (ISODONTIA) ELEGANS (Smith). 


Sphex elegans Smitn, Cat. Hym. Brit. Mus., 1856, p. 262. 

Tsodontia elegans Patron, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 380. 

Sphex (Isodontia) philadelphicus Kou (in part), Ann. natur. Hofmus. Wien, 
V, 1890, p. 381. 

Isodontia elegans Patron, Ent. News, [V, 1893, p. 302. 

Isodontia elegans ASHMEAD, Psyche, VII, 1894, p. 64. 

Sphex (lsodontia) elegans Koni, Ann. natur. Hofmus. Wien, X, 1895, p. 72 

Sphex elegans Davipson, Ent. News, X, 1899, p. 179. 

Tsodontia elegans H. Fernaup, Can. Ent., XX XV, 1903, p. 269. 


General body color black, more or less ferruginous to yellowish on 
the abdomen; wings quite hyaline with yellow tinge and somewhat 
fuliginous; legs partly pale ferruginous. 
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Female.—Head rather broad, the cheeks broad, giving a somewhat 
quadrangular outline to the head when viewed from above; clypeus 
somewhat arched laterally, covered with dense golden pubescence 
extending up on the frons to near the ocelli, particularly at the sides; 
both plates bearing many long golden hairs; anterior margin of the 
clypeus with a median notch, on each side of which it is slightly emar- 
ginate, the sides of the notch being slightly prolonged outward beyond 
the rest of the margin, which is a little reftlexed and pale ferrugiuous; 
frons black where exposed to view, with a few punctures and numer- 
ous long, golden hairs; posterior ocelli quite far apart, but little behind 
the median ocellus; vertex with a number of rather fine punctures 
and long, golden hairs; an impressed line runs just in front of the 
ocelli; cheeks above, more than half the width of the eye, narrowing 
sharply below, slightly golden pubescent just behind the eyes; with 
fine punctures and long, golden hairs, longer and closer below; antennie 
more or less ferruginous; scape dull, pale ferruginous to black, with 
numerous short hairs; pedicel varying similarly in color; filament 
black, slightly glistening at the joints, lusterless between; the first 
segment longest; mandibles short, three-toothed, the teeth and some- 
times the base black, the rest ferruginous, with a very few indenta- 
tions and a few long, golden hairs on the posterior face. 

T horaxr.—Collar black, its anterior face quite erect; the dorsal edge 
evenly rounded laterally, covered more or less closely with golden 
pubescence; the front and sides and dorsal edge bearing quite numer- 
ous, long, golden hairs; the posterior face closely appressed against 
the mesonotum; prothoracic lobe black, with scattered, long, golden 
hairs and a fringe of dense, short, yellow ones behind; mesonotum 
quite closely, rather coarsely punctured, and quite thickly clothed 
with rather short, golden, and paler hairs; with an anterior, median 
impressed double line extending back about one-third the length of 
the plate; scutellum somewhat arched, rather flat above, punctured 
and clothed a little more sparsely than the mesonotum, and with a 
trace of golden pubescence at the extreme side; postscutellum golden 
pubescent, with long, yellow hairs; dorsum of median segment quite 
coarsely, very closely punctured, with traces of transverse acicula- 
tion in some lights, and thickly clothed with long, golden hairs; lateral 
groove from the postscutellum to the stigma pronounced; fovea a 
short, transverse dash, below the angle between the dorsum and pos- 
terior end, which is coarsely, closely punctured, thickly covered with 
long, golden hairs and with a trace of golden pubescence just above 
and at the sides from the petiole; a golden pubescent band runs for- 
ward and upward from the hind coxa below the stigma to the side of 
the postscutellum; meso- and meta-pleura quite closely but rather 
finely punctured, least so between the two, thickly clothed with long, 
golden hairs; petiole quite long, somewhat curved, black, with numer- 
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ous rather fine punctures on the anterior half, nearly smooth behind, 
where it is golden sericeous, bearing long, yellow hairs. 

Abdomen.—Black and ferruginous, the distribution of the colors 
variable; above, whitish sericeous, especially in some lights, and with 
« few short, pale hairs on the last four segments, particularly at the 
sides, and with scattered punctures; beneath, with a few punctures on 
each segment and short, pale hairs; fourth and fifth ventral plates 
somewhat emarginate behind; terminal plate quite evenly, rather 
coarsely punctured. 

Wings.—Hyaline, slightly fuliginous along the outer border, tinged 
with yellowish, the veins pale ferruginous; forewing slightly fuli- 
ginous in the first and second cubital cells; discoidal vein of the hind 
wing interstitial; cubital vein developed only a short distance beyond 
the transverse cubital vein; tegule pale ferruginous varied with paler. 

Legs. —Coxe black; trochanters black or black and ferruginous; 
femora black or black and ferruginous; tibize and tarsi pale ferru- 
ginous; cox sericeous in places, with fine punctures and long, yellow 
hairs; trochanters the same; femora with many long, yellow hairs; 
particularly behind and beneath, the hind femora the least hairy; tibie 
und tarsi yellow sericeous, their spines brownish; hind tibizw densely 
yellowish sericeous behind; claws pale ferruginous and black, the dis- 
tribution of these colors varying. 

Male.—Differs little from the female, but is usually more hairy, 
liable to have less yellow or ferruginous on the body and legs, and 
shows the usual sexual distinctions. 

Length.—Females, 15-18 mm.; males, 15-17 mm. 

This pretty species is western and southwestern in its distribution. 
1 have seen specimens from Parker and Fort Collins, Colorado, taken in 
June and July; from Siskiyou County and other (not indicated) parts 
of California; from Lower California, Nevada, and New Mexico. The 
records from this State (mainly from Prof. T. D. A. Cockerell) are as 
follows: Highrolls, N. M., from May 26 to June 14, 02; Rio Ruidoso 
ab. 6,500 ft. Wh. Mts., July 19 and 22, on flowers of Rhus glabra; Rio 
Ruidoso ab. 7,500 ft. Wht. Mts., August 3; and La Cueva ab. 5,300 ft. 
Organ Mts., September 5, on flowers of Lippiawrightii. Patton States 
that it is also found in Florida, but, in the absence of any specimens 
from intermediate points and any other record from that State, I feel 
that there is likely to be some error in this record. 

Kohl regard C. elegans as a variety of harris’, a view which I am 
not prepared to accept at present. The former has a different distri- 
bution from the latter and is very fixed in its characters, and at pres- 
ent I should be as ready to regard it as a subspecies of C. auripes as 
of C. harrisi, at least until more evidence than we now have is forth- 
coming. At all events it seems that our knowledge of the species is 
yet too slight to unite it with any other. 
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The prey of Chlorion elegans is reported by Coquillett as being 
(Ecanthus niveus De Geer. 

Mr. S. Arthur Johnson, of the Colorado Experiment Station, Fort 
Collins, Colorado, has made some observations on the nesting habits of 
this species and has kindly sent me the following notes on the subject: 

A number of the adults of Chlorion (Isodontia) elegans have been reared by the 
writer from cocoons taken from the nests. In all these cases they were taken from 
the adobe banks where Anthophora occidentalis makes its home. 

In order to make clear the conditions, it should be explained that the latter species 
nests in vertical adobe bluffs where the material is so hard and dry that it is removed 
with the knife blade or other tool with great difficulty. The bees much prefer a 
southern exposure; are sometimes content with a west or east front, but seldom 
select a place which is not exposed to the sunshine at some hour of the day. Into 
this hard substance the bees burrow to a depth of from 6 to 10 inches, making the 
diameter about three-eighths of an inch. At the end of the burrow a cluster of urn- 
shaped cells is made, stored with pollen, and provided with eggs; the cells and the 
entrance to the burrows are sealed. In order to make way through the hard material, 
the bee brings water from the neighboring brook and softens the dirt; the waste 
material is used in part to build a curious tube-like doorway. 

There is reason to believe that Jsodontia elegans occupies only the discarded bur- 
rows of these bees or related species. I have never found the nests in other locations, 
nor have I found any evidence that the wasps ever dig their own nesting places. On 
the other hand, the entrance to their homes almost always shows signs of Anthophora’s 
work, and in instances where I have dug beyond the cocoons of Jsodontia I have 
found the empty cells of the bees at the end of the burrow. 

The nests of J. elegans are made from 2 to 4 inches within the tunnel and are com- 
posed of finely chewed fibers of dead weeds and grass. The food consists of (ecanthus 
sp. or in some cases of nymphs of grasshoppers between 5 and 10 millimeters in length. 
Usually there are two cocoons in the tunnel, but in one case I found four. The 
outer portion is tightly packed with grass stems of coarser nature than those used 
for the nest proper. These fibers are wound round and round the burrow and 
packed in very firmly and securely. The packing extends to the mouth, where it 
commonly protrudes slightly. Some tubes were packed with closely arranged sprigs 
of sage. 

The cocoon is composed of fine fibers of silk, and consists of three layers. The 
outer is a loosely woven mass of silk which often entangles loose materials, legs, and 
dried parts of the food material, bits of finely chewed grass, etc. Below this is a 
thin, papery, pinkish layer with a shining surface which appears to be made by 
gluing the silk together by means of some fluid. This layer is so tight that it doubt- 
less has much to do with regulating the degree of moisture within. The inner layer 
is yellowish, quite thick, more loosely woven than the middle layer, but more com- 
pact than the outer. It fills all the space between the middle layer and the pupa case. 

The length of the old larval exuvia in which pupation takes place is 19 mm., 
breadth 53 mm., elongated, almost cylindrical in form, but slightly larger at the 
anterior end. Color, the usual brown of Dipterous larve. 


Three species of insects bred from these cocoons, sent me by Mr. 
Johnson, have been identified through the kindness of Dr. L. O. 
Howard, of the Department of Agriculture in Washington, as Argy- 
rameba fur O.S., Senotainia trilineata Van der Wulp, and ? Perilam- 
pus cyaneus Brullé. Doctor Howard writes: ‘‘I think it very doubtful 
that this (the last-named species) is a parasite of the /sodontia, but it is 
likely to be parasitic upon the Argyramaba.” 
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Subgenus PROTEROSPHEX H. Fernald. 


Sphex Koni, Ann. natur. Hofmus. Wein, V, 1890, p. 115. 
Proterosphex H. Fernautp, Ent. News, XVI, 1905, p. 165. 
Type.— Chlorion maxillosum Fabricius, Ent. Syst., I1, 1793, p. 208. 
Claws with two blunt teeth near the base of their inner border. 
Median segment with a stigmatal groove except in Chlorion (Protero- 
sphex) lucae. Stigma of the first dorsal abdominal plate in front of the 
middle. Tarsal comb of the female present. Comb teeth of the hind 
tibial spine not tooth-like but forming a row of closely set hairs. 
Inner borders of the eyes parallel or converging downward. -Second 
cubital cell of the fore wing rhombic, rhomboidal, or approaching : 
rectangular form, at least as broad on the cubital vein as it is high. 
Distance between the second and third transverse cubital veins on the 
radial cell less than that between the second transverse cubital and 
second recurrent veins on the cubital vein. Last ventral abdominal 
plate of the female arched. Ventral surface of the abdomen of the 
male usually without rows of hairs and not silky sericeous. Dorsum 
of the median segment generally transversely aciculate or rugose. 
Petiole straight. Mandibles when closed generally reaching each to 
the base of the other. (Plate X, fig. 25.) 


CHLORION (PROTEROSPHEX) LUCAE (Saussure). 
Sphex lucae Saussure, Reise d. Novara, Hym., 1867, p. 41. 
Sphex belfragei Cresson, Trans. Am. Ent. Soc., IV, 1872, p. 212. 
Sphex lucae Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 387. 
Sphex belfragei Kout, Ann. natur. Hofmus. Wien, V, 1890, p. 439. 
Sphex lucae Parron, Can. Ent., X XVII, 1895, p. 280. 

Sphex belfraget was described from ** four male and female speci- 
mens found on sumach flowers in August (Belfrage).” Three female 
specimens from the Belfrage collection now in the U. S. National 
Museum are labeled ** Type No. 1685.” One female in the collection 
of the American Entomological Society is labeled in Cresson’s hand- 
writing as being this species. Apparently Cresson was in error as to 
the sex of some of the specimens, as his description does not apply to 
any of the males present in that collection, and none are labeled 
hy Ifrage “s 

Body rather slender; the head and thorax black; the abdomen black 
to red, the two colors variously mingled in different examples, the 
males being generally much darker than the females; wings varying 
from yellowish hyaline with a fuliginous tinge to deep fuliginous with 
a violet reflection; legs dark ferruginous to black. 

Female.—Head black, quite broad; clypeus quite convex, with a 
smooth, slightly reflexed anterior margin bearing a faint notch at the 
center, on each side of which 1s a slight tooth; its surface coarsely, 
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closely punctured and with long, coarse hairs bending downward, and 
showing traces of silvery pubescence in some cases; frons finely, 
closely punctured, the punctures more scattered above and almost 
absent near the ocelli; on the sides of the frons are traces of silvery 
pubescence and black hairs are also present, more scattered above and 
on the vertex and cheeks; vertex sparsely, finely punctured; cheeks 
narrow, glistening, with scattered minute punctures; eyes converging 
very slightly downward; antenne black, the first segment of the fila- 
ment longest, increasing slightly in diameter toward its tip; mandibles 
black, two-toothed, with traces of dark ferruginous. 

Thorax.—Collar black, with fine, scattered punctures and a few short, 
black hairs; its dorsal edge rather rounded from front to rear, evenly 
rounded laterally; prothoracic lobe sparsely covered with short, black 
hairs and with a dense fringe of pale brown hairs behind; mesonotum 
black, glistening, slightly sericeous, rather closely and finely punc- 
tured and bearing scattered, black hairs, with a slight anterior median 
groove; its lateral margin reflexed from in front of the tegule to 
where it meets the scutellum; scutellum glistening black, very min- 
utely punctured, with a rather deep, median groove; postscutellum 
similarly punctured, glistening black; dorsum of the median segment 
dull black, finely, transversely aciculate, thickly covered with short, 
white hairs; its outline sharply marked by a groove extending from 
the side of thé postscutellum to the stigma, and thence to the fovea, 
the area thus marked being shield-shaped; stigmatal groove absent; 
sides and posterior end of the median segment dull black, minutely, 
closely punctured, quite thickly covered with black hairs at the sides, 
but mingled with white ones behind; petiole short, straight, black, 
sometimes slightly tinged with ferruginous, sparsely, minutely punc- 
tured, and with a few short, black hairs. 

Abdomen.—Usually rather elongate-oval; above, smooth, somewhat 
glistening, pale ferruginous varied with darker, particularly on the 
more posterior plates; very slightly sericeous in some lights, with a 
few pale hairs on the hinder margin of the last plate; beneath of the 
same color as above, the darker areas more irregularly scattered, giving 
a somewhat mottled appearance; a few dark hairs are present on the 
second ventral plate and lighter ones on the last one, while a very few 
scattered hairs are present on the intervening plates. 

Winge.—Yellowish hyaline, somewhat fuliginous on their outer 
margins; sometimes entirely fuliginous; second cubital cell of the fore 
wing rhombic; radial cell rather squarely rounded; the second and 
third transverse cubital veins about as far apart on the radial cell as 
the former and the second recurrent vein are on the cubital cell; 
cubital vein obsolete beyond the third cubital cell: transverse median 
vein of the hind wing making more than a right angle with the median 
vein; the discoidal vein practically interstitial; tegule black in front 
but with a trace of ferruginous behind; faintly punctured, 
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Legs.-Coxe almost black, with a few short hairs; remainder of 
the legs black to dark ferruginous brown; trochanters with a number 
of short dark hairs; posterior tibiz light brown sericeous behind; fore 
metatarsus with nine (sometimes ten) long, slender comb teeth; bases 
of the claws lighter than the rest of the tarsus; the claws themselves 
very minute. 

Variations. —I\n examples with fuliginous wings the abdomen, except 
the first two and last plates above and beneath, is generally black. 
The black may also encroach on the posterior part of the second seg- 
ment and on the sides of the last one. 

Male.-—_Anterior margin of the clypeus extending obliquely down- 
ward and inward from the side, then transverse, slightly emarginate, 
a little reflexed; a faint trace of silvery pubescence sometimes present 
on the cheek just behind the eye, and another on the posterior end of 
the median segment or in some cases above the hind coxa; body rather 
more densely clothed than in the female; sixth and seventh ventral 
abdominal plates slightly emarginate behind; terminal ventral plate 
with its hinder border rounded at the sides, acuminate in the middle; 
terminal dorsal plate evenly rounded; the abdomen generally with an 
opalescent luster; generally black, but sometimes more or less ferru- 
ginous on the first, second, or both segments; legs usually entirely 
black. In other respects the male resembles the female. 

Length.—Females, 17-22 mm.; males, 13-19 mm. 

This species appears to be found only in our Southern and Western 
States and in Mexico. I have studied examples from Tifton and other 
(unnamed) places in Georgia, Texas, New Mexico (Alamogordo, taken 
from April 26 to June, 1902, and elsewhere); southern Arizona (F. H. 
Snow, August, 1902); Los Angeles County, Knight’s Valley and Sonora 
County, California; Ormsby County, Nevada (July 6, Baker); Lewis- 
ton, Idaho; Yellowstone, Montana (August, 1883); Yakima River near 
Ellensburg, Washington (July 8, 1882); and from Lower California, 
and Guadalajara in Jalisco, Mexico. 

That there is no error in placing C. be/f/ aget Cresson as a synonym of 
C. lucae is shown by the fact that a homotype of the former sent to 
Kohl, who studied Saussure’s type, was returned marked ** Sphewx /ucae 
Sauss. certissime.” 

A picture of this insect under Cresson’s name is given as figure 10, 
Plate XI, of the Insect Book. 


CHLORION (PROTEROSPHEX) CUBENSIS, new name. 


? Sphex lanierii Guertin, Icon. d. Regne Anim. Cuvy. Ins., VII, 1845?, p. 433. 
|| Sphex clavipes Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 395. 
A large, rather robust insect. Body to the petiole, black; petiole, 
abdomen and legs beyond the middle of the femora pale ferruginous. 
Wings quite hyaline with a yellowish tinge, slightly fuliginous on the 
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margins, the amount of yellow and fuliginous varying. Pubescence 
golden, varying in. shade. 

Female.—Head rather quadrangular from above, the front slightly 
rounded between the eyes; clypeus not extending far below the eyes, 
quite arched laterally above, thickly clothed with pubescence and long, 
quite stout, golden hairs; its anterior margin strongly rounded, witha 
pair of short, rather pointed, broad based teeth at the middle separated 
by a notch, and another just outside each tooth separating it from the 
margin; frons densely pubescent to above the level of the median 
ocellus, with long, golden hairs, growing shorter above; distance from 
a lateral ocellus to the eye about equal to that between the ocelli; 
vertex and occiput densely brownish-black sericeous, with numerous 
long, golden hairs, with an oblong-oval, slightly raised area just behind 
the ocelli; cheeks about two-thirds to three-quarters the width of the 
eyes, pubescent from near the top to near the bottom of the eye and 
nearly their whole width, and bearing numerous long, golden hairs, 
longest and largest below; inner margins of the eyes about parallel; 
antenne black, black-sericeous but toward the tips rather grayish in 
some lights; scape with numerous rather fine punctures and short, 
golden hairs, particularly on the inner side; relative lengths of the 
filament segments 5's, 3%, 35 of, 23 mandibles long, the tip of each 
reaching the base of the other; black with a slight ferruginous band 
between the base and the bases of the teeth; their lower surface 
strongly longitudinally rugose (striate ?); with a row of long, golden 
hairs on the posterior face and a few scattered ones in front. 

Thorax.—Neck with a pubescent band crossing it above and turning 
backward at the sides; collar closely appressed against the mesonotum, 
its anterior face almost at right angles to the neck except near its 
base, where it is oblique for a very short distance; all except this 
oblique part quite thickly pubescent, least so in the middle, and with 
numerous long, golden hairs; dorsal edge of the collar somewhat flat- 
tened in the middle; the lower half of its lateral face black, finely 
punctured, the black continued down to the edge of the plate; pro- 
thoracic lobe black in front, pubescent behind, and with rather short, 
golden hairs; prosternum pubescent in front of each coxa, its whole 
surface with many long, golden hairs; mesonotum with a broad pubes- 
cent band on each side extending downward in front of the tegula to 
the prothoracic lobe, narrowing somewhat posteriorly and bending 
inward on the hind margin of the plate to meet the band from the 
other side; the rest of the plate densely brownish-black sericeous, 
velvety, except for a trace of golden pubescence along the anterior 
median groove and extending back about half the length of the plate, 
the groove itself being concealed by this; the plate also has numerous 
short, erect golden hairs and its lateral margin is somewhat reflexed; 
scutellum rather arched, very slightly notched in the middle behind, 
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its flattened upper surface densely brownish-black sericeous; its pos- 
terior and lateral sloping surfaces golden sericeous, almost pubescent; 
postscutellum golden pubescent as far to the sides as the beginning of 
the groove on the median segment; dorsum of the median segment 
entirely, very thickly pubescent, the fovea a rather short crescent; 
posterior end making quite a sharp angle with the dorsum, densely 
pubescent; sides with a broadening pubescent band running forward 
from above the hind coxe to the stigma, leaving a rather narrow black- 
sericeous band between it and the posterior pubescence, just above the 
coxa; dorsum, sides and end thickly covered with erect, yellow hairs, 
shortest on the dorsum, and so thickly placed as to almost conceal the 
black band in some lights; mesopleura with a large pubescent spot 
just behind the prothoracic lobe and extending upward to the base of 
the fore wing; also with a spot (sometimes a band running upward 
and forward) above the middle cox; the rest black, somewhat seri- 
ceous, with scattered, fine punctures and numerous short, golden 
hairs; metapleura black in front of the pubescent band along the stig- 
matal groove; mesosternum black, with a tendency toward golden 
sericeous; with scattered, fine punctures and short, golden hairs; peti- 
ole very short, stout, straight, pale ferruginous, golden sericeous, 
almost pubescent, and with many short, golden hairs; about half as 
long as the second hind tarsal segment, less than two-thirds as long as 
the first filament segment and about equal to the second. 
Abdomen.—Rising quite high above the petiole, pale ferruginous, 
sometimes varied with darker, long and pointed at both ends, but 
more so posteriorly; above, pale sericeous, less so posteriorly, with a 
few faint punctures on the fourth plate, more and coarser on the fifth, 
and with many coarse ones on the terminal one, making its entire sur- 
face quite roughened; a few rather short, yellow hairs are present 
on the sides of the fifth plate, more and longer on the last, the extreme 
lateral edges of which are smooth; this plate is rather narrow and acu- 
minate behind, but without a sharp pointed tip; beneath glistening, 
witha few minute, scattered punctures and short hairs, both becoming 
more abundant and coarser posteriorly, but absent on the middle line; 
on the posterior half of the last ventral plate they become quite coarse 
and close together, and there are numerous yellow hairs; hinder mar- 
gin of the terminal plate rather narrowly obtusely rounded. 
Wings.—Quite hyaline, distinctly yellowish half way out or more 
from the base, somewhat fuliginous on the outer margin, particularly 
at the end of the radial cell and slightly fuliginous over the entire 
wing, the depth of this varying in different specimens; forewing with 
the second transverse cubital and first recurrent veins nearly or quite 
interstitial; the second and third transverse cubitals much nearer on 
the radial than the second transverse cubital and second recurrent are 
on the cubital; the third cubital cell not reaching the end of the radial 
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cell, and the first transverse cubital vein crooked, projecting into the 
first cubital cell posteriorly and into the second cubital cell near the 
middle; hind wing with the transverse median vein almost straight, 
making more than a right angle with the median vein; the discoidal 
vein nearly interstitial; the cubital vein only a faint trace for a short 
distance beyond the transverse cubital, which joins the former at quite 
a sharp angle; tegule brownish-black sericeous, with a pubescent spot 
in the middle. 

Legs.—Coxe, trochanters, part of femora, tips, inner edges and 
teeth of the claws black; the rest pale ferruginous; the spines of the 
same color, and the hairs everywhere yellow; legs everywhere more 
or less pale sericeous; fore cox with a pubescent spot in front; fore 
femora nearly all black; middle pair the same; hind pair about half 
black; fore metatarsi with eleven (sometimes ten) comb teeth, all short, 
the first one shortest, and with no alternating short spines; inner con- 
tour of the hind tibia sharply bent, suddenly enlarging markedly near 
the outer end; the hinder face of this segment strongly, coarsely, dark 
golden sericeous; pulvilli blackish. (Plate VI, fig. 3.) 

Male.—Differs as follows: Clypeus squarely truncate in front; 
mesosternum pubescent; a pubescent band extends from the middle 
coxee to the spot behind the prothoracie lobe; middle and hind cox 
more or less pubescent; a pubescent spot is present on the metapleural 
lobe; the black area at the side of the median segment is nearly con- 
cealed by the thickness of the hairs there and the extension of pubes- 
cence across; middle femora sometimes partly pubescent; last dorsal 
abdominal plate rounded behind, with a rather broad notch in the 
middle; the plate nearly as broad as the preceding one; beneath, the 
seventh plate is deeply and sharply excavated behind in the middle, 
and with a slight median ridge on its posterior half; with a thick 
tuft of rather short, ferruginous hairs on the posterior corners and 





more or less shorter hairs on the posterior margin; the terminal plate 
is narrow, bluntly acuminate behind and with a central depression; 
the surface of the last two dorsal abdominal plates is coarsely brown 
sericeous. ; 

Length.—Females, 25-30 mm.; males, 25-28 mm. 

This beautiful species has thus far been reported only from Cuba. 

The identity of Guerin’s Sphex lanierii does not seem to have been 
settled with certainty, and I can not learn the whereabouts of the type. 
Kohl regards it as a synonym of Chlorion ichneumoneum Linneus, 
though Guerin writes: ‘* Il ne faut pas confondre cette espéce avec le 
Chlorion ichneumoneum de Fab., ou son Sphexe aurulenta.”  Speci- 
mens of C. cubensis in the collection of the American Entomological 
Society are labled /an/er7/ in Cresson’s handwriting, showing his opin- 
ion on the subject, and Guerin’s description agrees quite well with this 
insect. In any case Kohl’s name can not hold, being preoccupied. 
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CHLORION (PROTEROSPHEX) LAUTUM (Cresson). 


Sphex lauta Cresson, female, Trans. Am. Ent. Soe., 1V, 1872, p. 212. 

Sphex chrysophorus Kou, female, Ann. natur. Hofmus. Wien, V, 1890, p. 399. 
Sphex lautus Kou, Ann. natur. Hofmus. Wien, V, 1890, p. 447. 

Sphex lanciger Kout, male, Ann. natur. Hofmus. Wien, X, 1895, p. 55. 


Types.—Described from tive specimens, indicated as females (prob- 
ably one of these was the variety also mentioned, leaving four real 
types). One male is now in the collection of the American Entomo- 
logical Society, labeled ** S. /auta Cr.,” in Cresson’s handwriting; and 
another specimen, also a male, from Texas, is also present. In the col- 
lection of the U.S. National Museum are two specimens from ‘‘ Texas, 
Belfrage,” marked ‘* Type No. 1687.” These are male and female. 
In the collection at the Museum of Comparative Zoology, of Harvard 
College, Cambridge, Massachusetts, is a female specimen marked 
* Dallas, Tex., Boll., 46, Type 521, Sphex lauta Cr.” As the five 
specimens came from ‘* Belfrage, Boll; Heiligbrodt,” this would 
account for allexcept the Heiligbrodt material, which is probably that 
retained by Cresson at Philadelphia. It would seem that the sexes were 
not correctly given in the printed description. 

The following description was prepared from the National Museum 
types, with additional notes from other specimens: 

Large, robust, body to and including the petiole black; abdomen 
pale ferruginous; wings hyaline; pubescence abundant, golden yellow. 

Female.—Head broad, rounded oval from above, the cheeks though 
broad being retreating; clypeus covered everywhere except on the 
very anterior margin with dense golden yellow pubesence continued 
up over the frons to the level of the ocelli, the surface also bearing 
very numerous, long yellow hairs; anterior margin of the clypeus 
strongly rounded, with a hollow at the middle, from which arise two 
broad, blunt teeth the tips of which extend to the outline of the gen- 
eral curve of the margin, and between which is a shallow notch; ver- 
tex black sericeous, very minutely punctured; just behind the ocelli is 
an oblong-oval, slightly elevated, velvety black area; the entire vertex 
with scattered, short yellow hairs; cheeks nearly as broad as the eyes, 
but sloping inward quite sharply; with a dense golden pubescent spot 
near the middle and with many long yellow hairs below and behind 
this spot; inner margins of the eyes parallel; antenne dull black, the 
scape quite stout, very slightly sericeous or pubescent beneath and 
with a few longer yellow hairs on the upper and inner sides; first seg- 
ment of the filament the longest, its diameter a little the greatest near 
its outér end; mandibles large, stout, dark ferruginous, particularly 
on the large, stout terminal tooth, with short longitudinal aciculations 
on the under surface of the basal portion, and with long yellow hairs 
behind. 
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Thorax.—Collar narrow, its anterior and posterior faces nearly ver- 
tical, not appressed against the mesonotum; its entire anterior face 
and dorsal edge thickly clothed with golden yellow pubescence, least 
dense in the middie, and bearing long yellow hairs; the pubescence 
does not extend far down at the sides, exposing the black, minutely 
punctured surface; prothoracic lobe black, the upper three-fourths of 
its posterior half covered with golden yellow pubescence and short 
yellow hairs, the pubesence almost meeting the mesonotal band; its 
hinder margin witha fringe of short pale hairs; mesonotum with a 
faint anterior, median, impressed line or narrow band; its central area 
velvety black; at each side a broad pubescent band extends from just 
above the prothoracic lobe upward to above the tegula, then back to 
the hinder end of the plate, narrowing as it goes, then turns inward 
to meet the band from the other side, the two becoming very narrow 
behind and barely meeting; a reflexed margin is present on the plate 
from near the front of the tegula to a short distance in on the poste- 
rior margin; the black area of the mesonotum bears many short pale 
yellow hairs; scutellum black, with a median longitudinal depression; 
very minutely punctured and sericeous; postscatellum golden pubes- 
cent as far laterally as the groove on the median segment leading to 
the stigma; median segment dorsum and posterior end thickly covered 
with golden pubescence and long yellow hairs, which do not conceal 
the grooves which mark the limits of the dorsum nor the fovea; a 
hand of pubescence follows the lateral edge of the dorsum from the 
postscutellum to the stigma, and thence on both sides of the stigmatal 
groove to the hind coxa; a space between this band and the pubescence 
on the posterior end is black, with scattered punctures, and extends 
to the side of the petiole; mesopleuron with a large golden pubes- 
cent spot just behind the prothoracic lobe, with a slight extension 
upward and forward toward the tegula; just above and in front of the 
anterior cox is a triangular pubescent area extending toward the 
neck; under surface of the thorax yellow sericeous, in places almost 
pubescent, with long yellowish hairs, abundant except on the pros- 
ternum; petiole short, straight, black, strongly sericeous, almost yel- 
low pubescent, with short yellow hairs. 

Abdomen.— Elongate oval, a little longer than the thorax, not quite 
as wide at its widest place as the distance between the outer edges of 
the tegule; its color above ferruginous, the posterior margins of the 
plates a little darker, and on the third, fourth, and fifth plates this 
shade is carried forward on the median line toward the middle of the 
plate; the entire surface sericeous, smooth, except the terminal plate, 
which is coarsely punctured and bears a number of long yellowish 
hairs; beneath, the same color as above, but with darker markings, 
more irregular in form and position, giving a somewhat mottled 
appearance; there are a few yellowish hairs at the sides on each plate, 
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increasing in number backward, and a few scattered punctures occur, 
particularly on the terminal plate. 

Wings.—Y ellowish hyaline, a little fuliginous on the outer margin 
of the fore wings, the yellowish being a little deeper toward the base; 
first recurrent vein of the fore wing nearly or entirely interstitial 
with the second transverse cubital; the second and third transverse 
cubitals very close together on the radial; cubital vein of the hind 
wing with a slight backward bend near its middle; obsolete beyond 
the transverse cubital; the discoidal vein not quite insterstitial; tegu- 
le black, faintly sericeous, with a trace of yellow pubescence near the 
center; the outer edge slightly reflexed. 

Legs. —Coxe, trochanters and femora black; sericeous, particularly 
beneath; fore femora yellow pubescent beneath and on the lower part 
of the outer side; fore and middle tibiz and tarsi sericeous above, 
dark ferruginous, the tips of the claws black; fore metatarsi with ten 
comb teeth, shorter than half the length of the metatarsus; hind tibiz 
sericeous, with a dense brown band, coarser than elsewhere, on the 
posterior face; inner edge of the hind tibia not straight, but curved, 
hollowing along its middle, rather dilated at the ends. (Plate V1, tig. 4.) 

Male.—Differs from the female in the following respects: 

Generally more pubescent; the pubescent spot behind the protho- 
racic lobe larger and extending downward to connect with the spot 
above the middle coxa; the first recurrent vein not quite as nearly 
interstitial with the second transverse cubital as in the female; abdo- 
men less oval, being quite broad at the tip; the last dorsal abdominal 
plate with a slight excavation at the side, behind; thence evenly 
rounded except fora very slight median emargination; seventh ventral 
abdominal plate with a weak median carina; its lateral margin curving 
evenly toward the middle line for some distance, then with a broad, deep 
notch; with a slight, broad depression running from the base of the 
carina outward and backward to the posterior angle where the notch 
hegins and a tuft of yellowish hairs just outside this depression, on 
the margin of the plate; terminal plate small; its posterior margin 
evenly rounded, with a circular depression in the center of the plate. 

Variations.—In some specimens the black band between the pubes- 
cence along the stigmatal groove and that on the dorsum and hinder 
end of the median segment is encroached upon by the pubescence; 
the abdomen is almost fringed on the hinder margins of the last two 
or three dorsal plates with short, pale hairs; the median excavation on 
the hinder margin of the last dorsal plate is sometimes quite pro- 
nounced; the mesosternum may be distinctly pubescent, and the bind 
Wings may be slightly fuliginous on the outer border; abdomen some- 
times varied with dark. 

Length.—Females, 24-27 mm.; males, 24-26 mm. 
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This is one of our most beautiful species of Chlorion, its brilliant 
pubescence and ferruginous abdomen making it very noticeable, 
though in some cases the latter is darker and consequently less prom- 
inent. It is found rarely in the Southern States, examples having 
been taken in North Carolina; Cameron and New Orleans, Louisiana; 
(July, and August 20, 1903); and in Texas (Dallas and elsewhere). 

Cresson in his original description refers to a variety having a black 
abdomen, of which he had one specimen, and says: ‘‘Should the 
variety with black abdomen prove to be a distinct species, it may be 
named ¢//ustris.” This insect is Say’s Sphew habena, and as its sub- 
specific relation to /autwin Cresson has not as yet been demonstrated 
it is included in this paper under Say’s name. 


CHLORION (PROTEROSPHEX) HABENUM (Say). 


Sphex habena Say, Ins. of Louisiana, 1832, p. 14. 

Sphexv habena Say, LeConte ed., I, 1859, p. 308. 

Sphex lauta var. illustris Cresson, Trans. Am. Ent. Soe., IV, 1872, p. 210. 
Sphex lauta var. illustris Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 447. 
Sphex habena Kout, Ann. natur. Hofmus. Wien, X, 1895, p. 70. 


Type.—Say’s type was from Louisiana. It is no longer in existence. 
Cresson’s type of /auta var. i//ustris is in the collection of the Ameri- 
can Entomological Society in Philadelphia, where I have studied it 
with care. 

Body everywhere black; legs black; pubescence golden; wings hya- 
line, tinged with yellow, their outer margins somewhat fuliginous; 
large, robust insects. 

Female.—Head quite large, quadrangular, the eyes and cheeks being 
quite full; clypeus and frons to the ocelli densely pubescent and with 
many long, golden hairs, longer and stouter on the clypeus; front 
margin of the clypeus evenly, strongly rounded, with a hollow at the 
middle, from which arise a pair of broad, blunt teeth, separated by a 
notch; frons above the pubescence, the vertex and the cheeks, except 
where pubescent, sericeous black with a dark brownish tinge; distance 
between the lateral ocelli less than between them and the eyes; just 
behind the ocelli is a transverse-oval, slightly raised area; frons, ver- 
tex, and cheeks with scattered punctures and rather long, golden hairs, 
the latter being coarsest and longest on the lower part of the cheeks 
which at their middle are nearly as wide as the eyes; behind the mid- 
dle of the eye is a rather triangular pubescent spot; inner margins of 
the eyes parallel; antenne black, the scape with numerous short, yel- 
low or golden hairs, particularly on the inner side; filament black seri- 
ceous, velvety; relative length of the filament segments 3';, 35, °5, i's 
°;; mandibles black, stout, two-toothed, the terminal tooth extending 
beyond the base of the other mandible; their anterior surface with 
numerous slightly oblique strie or aciculations; posterior edge with a 
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row of long, golden hairs; the edge and tip of the terminal tooth faintly 
tinged with ferruginous. 

Thorax.—Collar not closely appressed against the mesonotum, its 
faces nearly vertical, the anterior one slightly oblique to the neck for 
a very short distance at its lower part; the anterior face and dorsal 
edge pubescent and with numerous long, golden hairs; neck black 
above in the middle, pubescent laterally; dorsal edge of the collar 
slightly flattened near the middle; its sides pubescent about half way 
down, then black; prothoracic lobe black in front, pubescent on its 
posterior half, with numerous yellow hairs; prosternum black, with a 
pubescent spot in front of each coxa; with quite numerous medium- 
sized punctures and hairs; mesonotum with a broad, pubescent band 
on each side, beginning just above the prothoracic lobe, passing up 
around the tegula, then backward to the posterior end of the plate 
where it turns inward, becoming narrower, and meets the band from 
the opposite side; the middle of the plate densely black, sericeous, 
almost concealing the anterior median groove, which appears to extend 
hack about one-third the length of the plate; there are numerous 
short, erect golden hairs over the entire surface of the mesonotum; 
scutellum black sericeous, with a slight median groove visible at 
some angles; postscutellum densely pubescent; dorsum of the median 
segment densely pubescent and with many rather short, erect, golden 
hairs; fovea crescentic, rather narrow; posterior end from the fovea 
to the petiole covered by a large, squarish pubescent spot, its sides 
somewhat rounded; there is also a pubescent band along the side, 
against the stigmatal groove; between this and the posterior pubescent 
square, and on a narrow strip running inward above the square to the 
fovea the black surface of the plate is visible, its surface slightly 
roughened; posterior end and sides with quite numerous long, golden 
hairs; mesopleura with a small pubescent spot above and slightly in 
front of the cox and a large spot behind the prothoracic lobe, a por- 
tion of which extends forward in front of the lobe to the edge of the 
mesonotum in front of the tegule; the remainder black, with fine, 
scattered punctures and somewhat pale sericeous in places, and with 
numerous, long and short, golden hairs distributed over the entire 
pleura; metapleura with a pubescent band, its posterior half some- 
times paler, running from the hind coxe along the stigmatal groove 
and side of the dorsum to the postscutellum, wider in front; the rest 
of the plate pale sericeous, with quite numerous, fine punctures and 
golden hairs varying in length; mesosternum yellowish sericeous, and 
with many rather short, golden hairs; petiole black, straight, pale 
sericeous, and with numerous short, yellow hairs; but little more than 
half as long as the second hind tarsal segment. 

Abdomen.—Rather broad and stout, rising upward quite sharply 
behind the petiole; about equally pointed at the ends; grayish seri- 











876 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXI, 


ceous, particularly so except on the last three segments above; sur- 
face smooth, with a very few faint punctures on the fourth plate, 
located rather at the sides and behind; with more on the fifth, some- 
what coarser and with a few short black hairs; sixth plate coarsely 
punctured everywhere except close to the hind margin at the sides, 
and with a number of quite long black or brownish-black hairs; hinder 
margin of the fifth plate very slightly, broadly acuminate; the last 
plate narrow, acuminate, the tip blunt and with its middle rather 
flattened; beneath smooth on the first three plates except for a minute 
puncture and short black hair here and there; the last three plates 
with punctures and hairs increasing in number and size going back- 
ward; the last plate quite generally punctured except on the middle 
line, though not as coarsely as the last dorsal plate; its outline conical, 
the hinder margin evenly rounded; with quite a number of long, black 
or brownish-black hairs. 

Wengs.—Y ellowish hyaline to the outer ends of the cells; the outer 
margins slightly fuliginous; fore wing with the first transverse cubital 
vein bent a little into the second cubital cell; first recurrent vein almost 
interstitial with the second transverse cubital; second and third -trans- 
verse cubital veins less than half as far apart on the radial vein as the 
second transverse cubital and second recurrent are on the cubital vein; 
hind wing with the transverse median vein slightly arched outward at 
its middle, making more than a right angle with the median; discoidal 
vein almost interstitial; only a trace of the cubital vein present beyond 
the transverse cubital, which is oblique to the other; veins brown; 
tegule brownish-black, very minutely punctured, with a -pubescent 
spot near the middle. F 

Legs.—Everywhere pale (gray?) sericeous when viewed at certain 
angles; fore femora with a broad pubescent band behind and numer- 
ous short golden hairs; fore coxie sericeous, almost pubescent in front; 
fore metatarsi with ten short comb teeth, not alternating with short 
spines; hind tibie heavily brown and gray sericeous behind; their 
inner contour slightly curved, hollowing in the middle; outer margins 
of the claws except the tips piceous; spines black. 

Male.—Unknown. 

Length.—Females, 26-28 mm. 

Of this beautiful species only four specimens are known to me in 
any of the collections in this country. Say’s original specimen was 
from Louisiana. The four now known were captured and are now 
located as follows: Cresson’s type was taken in Texas and is in Phil- 
adelphia; the U. S. National Museum has a specimen marked * Miss. 
Agl. Coll. H. E. Weed.;” at the Museum of Comparative Zoology 
in Cambridge, Massachusetts, is a third specimen labeled ‘* Dallas, 
Tex., Boll,” and the fourth is in my own collection, captured in Alta 
Mira, Tamaulipas, Mexico, June 29, 1903. 


NO. 1487. NORTH AMERICAN DIGGER WASPS—FERNALD. 377 


It is possible that Cresson’s suspicion that this insect will prove to 
he a subspecies of /autum may yet prove to be correct, in which case 
habenum Cresson witl become the specitic name, while dautwm will 
hecome that of the subspecies with the red abdomen. This suspicion 
is still far from being proved, however. 

It should be noted here that the insect identified by Cresson as 
hubena Say, and going by this name in many collections, is quite dif- 
ferent from the real habenum and does not agree with Say’s descrip- 
tion in many ways. It is really C. spinéger Kohl. 


CHLORION (PROTEROSPHEX) TEPANECUM (Saussure). 


Sphex tepanecus Saussure, Reise d. Novara, Hym., 1867, p. 41, pl. u, fig. 23. 
Sphex mevicana TascHENBERG, Zeits. f. d. ges. Naturw., XXXIV, 1869, p. 416. 
Sphex tepaneca Cameron, Biol. Centr.-Amer., Hym., II, 1889, p. 33. 

Sphex mexicana Cameron, Biol. Centr.-Amer., Hym., II, 1889, p. 34. 

Sphex tepanecus Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 401. 

Robust, black except on the basal half of the abdomen and on parts 
of the femora; wings hyaline with a strong yellowish tinge to the outer 
ends of the cells, the outer margins somewhat fuliginous; without 
pubescence except on the head. 

Female.— Unknown. 

Male.—Head quite broad, somewhat quadrangular from above, but 
with the cheeks retreating more from the corners of the quadrangle than 
do the eyes; entire clypeus and sides of the frons to above the antenne 
covered with silvery pubescence, which is very smooth and satin-like 
on the clypeus, along whose sides are numerous long black hairs; its 
anterior margin rather rounded truncate, black, not reflexed; on the 
sides of the frons the black hairs are longer and more abundant, as 
well as along the middle line of this plate; the remainder black seri- 
ceous; lateral ocelli about equidistant from the eyes and from each 
other; vertex, occiput, and cheeks black sericeous, the last two with 
numerous long black hairs, particularly long and abundant below; 
inner borders of the eyes about parallel; antenne black, the outer part 
rather brownish sericeous; scape with a brownish tinge at the outer 
end; the first segment of the filament black; relative length of the 
filament segments ;'5, 34, 35, o's; mandibles at base and on the teeth 
to their bases black; elsewhere ferruginous, with a few short longi- 
tudinal rows of strie containing deeper punctures; two-toothed, the 
terminal tooth nearly reaching the base of the other mandible; with 
scattered long black hairs on the hinder face; head not as broad as 
the distance between the outer edges of the tegule. 

Thorax.—Densely clothed with quite short, erect, black hairs; 
anterior face of the collar almost vertical, the posterior face closely 
appressed against the mesonotum; with many quite long, black hairs; 
dorsal edge of the collar somewhat flattened in the middle; prothoracic 
lobe with quite a thick fringe of short brown hairs behind; median 
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groove of the mesosternum partly concealed by the clothing, appar- 
ently rather broad and extending back about half the length of the 
plate; scutellum with a slight median groove not perceptible on the 
postscutellum; between these two plates, projecting forward from 
the latter, isa fringe of very short brown hairs; dorsum of the median 
segment well clothed with many black hairs of medium length; with 
a rather pronounced median depression, deepest about two-thirds the 
length of the plate from the front; fovea a rather elongated crescent; 
dorsum and posterior end of the median segment nearly at right 
angles; posterior end and sides thickly covered with long black hairs; 
pleura and sterna black, with long black hairs, except above the middle 
coxe, where it is quite glabrous; petiole short, stout, straight; its 
length, as compared with the second and third hind tarsal segments, 
being 28-45-33. 

Abdomen.—Large, stout, high, rising sharply from the petiole; its 
first, second, and all but the posterior margin of the third dorsal plate 
reddish ferrugiuous; the rest black, somewhat sericeous; the next to 
the last dorsal plate with quite numerous punctures and a few short, 
black hairs at the sides; the terminal plate witha rather large, shallow, 
median depression near its base; its posterior edge rounded, somewhat 
truncated in. the middle, and its posterior half with numerous coarse 
punctures and black hairs beneath; the first two and the anterior cor- 
ners of the next two plates reddish ferruginous, the others black; the 
surface not sericeous; with a few scattered punctures anteriorly, 
increasing in abundence posteriorly, and with a few short, black hairs 
on the sides of the more posterior plates; the terminal plate closely 
covered with short, erect, brownish and blackish hairs; its sides some- 
what rounded, its end quite truncate; tips of the protrudin 
ferruginous. 

Wings.—Strongly yellow (reddish at the base) to the ends of the 
cells, the outer margins somewhat fuligincus; second reeurrent vein 
of the fore wing joining the cubital vein in the second cubital cell near 
the second transverse cubital vein; the distance from the second trans- 
verse cubital vein to the third on the radial vein but little more than 
that from the former to the second recurrent vein on the cubital vein; 
the first transverse cubital vein bending somewhat into the second cubital 
cell; the cubital and subdiscoidal veins beyond the cells are fuliginous 
and there is adarker streak of the same beyond the end of the radial 
cell; the cubital vein of the hind wing continues nearly straight from 
the junction of the median and transverse median veins, the discoidal 
being not quite interstitial; the cubital vein is well developed beyond 
the transverse cubital, which joins it almost ata right angle, being 
itself only slightly curved; tegule black. 

Legs.—Black, except the fore femora beneath, where they are fer- 
ruginous, and the middle femora beneath, where there is a trace of 
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the same color; fore femora much compressed laterally; spines of the 
legs black; the claws near their middle with a faint ferruginous tinge; 
inner contour of the hind tibiz quite straight, their hind surface densely 
brownish sericeous; hind metatarsi considerably curved. 

Variations.—This description has been prepared from the two speci- 
men I have seen. Kohl's description differs in some regards, which 
are therefore given here as follows: Face clothed with white or yellow 
pubescence; inner margins of the eyes very slightly converging down- 
ward; lateral ocelli farther apart than they are from the eyes; petiole 
about as long as the second hind tarsal segment. 

Length.—Males, 25-31 mm. 

All the specimens of this species except one have neen captured in 
Mexico, but I find no data as to the exact locality. This exception 
was taken in August, 1905, at Carr Canyon, Cochise County, Arizona, 
by Dr. Henry Skinner. Its most striking features seem to be the 
curve of the posterior metatarsi and the reddish color on the abdomen, 
this being quite reddish ferruginous, with (in the examples I have seen) 
a distinct carmine shade. 


CHLORION (PROTEROSPHEX) FLAVITARSIS, new name. 


?Sphex opaca Dautsom, Hym. Eur., I, 1845, p. 437. 

Sphex flavipes Smiru, Cat. Hym. Brit. Mus., IV, 1856, p. 263. 

?Sphex tibialis Saussure, Reise d. Novara, Hym., 1867, p. 39. 

Sphex opaca TascHENBERG, Zeits. f. d. ges. Naturw., XXXIV, 1869, p. 413. 
Sphex flavipes Patron, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 382. 

Sphex flavipes Kou, Ann. natur. Hofmus. Wien, V, 1890, p. 404. 

Sphex flavipes H, Ferxautp, Psyche, X, 1903, pp. 202-204. 


Large, quite robust; the body black; outer portion of the legs rusty 
yellow; wings fuliginous with a slight violet reflection; hairs yellow- 
ish; pubescence yellow. 

Female.—Head broad, black, covered with long, yellowish hairs; 
clypeus somewhat arched, its anterior edge rounded, with a slight 
notch in its middle separating two very short, rather blunt teeth; the 
surface of the clypeus yellow pubescent as is also that of the frons to 
above the insertion of the antenne; vertex very minutely punctured 
and with scattered, larger punctures; cheeks narrow behind the eyes, 
about half the width of the eye, with long, coppery-yellow hairs, and 
yellow pubescent near the middle below; inner margins of the eyes 
about parallel; antenne black, the scape with a. few yellowish hairs 
and slightly yellowish pubescent inwardly and beneath; first segment 
of the filament the longest; mandibles long, two-toothed, black at the 
base and at the tip of the anterior and all of the terminal tooth, the 
remainder ferruginous. 

Thorav.—Collar black, with scattering yellow hairs and a narrow, 
yeilow, pubescent band on the dorsal edge; prothoracic lobe yellow 
pubescent, particularly behind; mesonotum covered with short, yel- 
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low hairs and with a pubescent band running from near the front of 
the tegule, on the edge of the plate, backward to its hinder margin, 
then inward along that margin till it barely meets the band from the 
other side; scutellum black, covered with short, pale yellowish hairs; 
with a hint of a puhescent band along its posterior edge; post scutel- 
lum narrow, covered with pubescence; median segment thickly clothed 
with long, yellowish hairs; with a large, squarish, yellow pubescent 
spot above the petiole, divided on the median line; sides of the thorax 
sparsely clothed with yellow hairs and with a pubescent spot on the 
mesopleuron just behind the prothoracic lobe, which extends upward 
to near the base of the fore wing; beneath rather more densely clothed 
than on the sides, with longer hairs; petiole short, straight, with pale 
yellow hairs and with a tendency toward pale yellow pubescence 
behind; sometimes the dorsum of the median segment shows faint 
transverse aciculations. 


Abdomen.—Black, very finely sericeous, the last four dorsal plates 
coarsely punctured on each side of the middle line; the last two with 
dark yellow hairs; beneath with scattered punctures and long, dark 
yellow hairs, particularly on the last two plates. 

Wings.—Fuliginous with a slight violet reflection; the hind wing 
with the cubital vein bending sharply forward beyond its junction 
with the discoidal, which is not interstitial, and giving off (in all speci- 


mens I have seen) a short vein bending back into the median cell; 
becoming a mere deeper shade beyond the transverse cubital vein; the 
transverse median vein straight, making more than a right angle with 
the median vein; tegule partly black, partly dull ferruginous, with 
slight yellow pubescence on the anterior portion. 

Legs.—Coxw, trochanters, and varying portions of the femora black; 
the remainder of the legs rusty yellow, the claws darker, their tips 
black; spines the color of the legs or a little darker; cox, trochanters 
and femora more or less sericeous, the coxe with a few pale hairs; 
inner contour of the hind tibia straight, the posterior surface strongly 
pale brownish sericeous; fore metatarsus with nine or ten comb teeth 
alternating more or less with short spines. 

Male.—Ditfers from the female in being generally more thickly 
pubescent and hairy; the last dorsal abdominal plate is narrow from 
front to rear and its posterior margin is somewhat emarginate its 
whole width; beneath, the last plate broadly, bluntly rounded, with a 
short, acuminate point in the middle and a median ridge extending to 
the anterior margin, across the plate; the anterior margin of the 
clypeus is rounded, slightly emarginate in the middle, and without 
teeth. 

Length.—Females, 24-32 mm.; males, 22-32 mm. 

This species, which is not common, has been captured in Georgia, 
Mississippi, and Texas, according to the data on the specimens I have 










ve 





NO. 1487. NORTH AMERICAN DIGGER WASPS—FERNALD. 381 


seen. The subspecies saussure/ occurs in Mexico, from which country 
I have also seen an example of the subspecies *hering?/i, which is more 
common in South America. The subspecies guatema/ens’s, though 
first taken in Guatemala, has also been found in Mexico. 

A figure of this insect is given in the lasect Book (Plate XI, fig. 8.) 


=> 


CHLORION (PROTEROSPHEX) FLAVITARSIS SAUSSUREI, new name. 


|| Sphex hirsutus Saussure, Reise d. Novara, Hym., 1867, p. 40. 
Sphex hirsuta Cameron, Biol. Centr.-Amer., Hym., II, 1888, p. 31, pl. 11, figs. 3,3a. 
Sphex flavipes var. hirsutus Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 405. 
This subspecies differs from the typical form just described by the 
color of the wings, which are hyaline with a strong yellow tinge and 
only slightly fuliginous beyond the ends of the cells. The pubescence 
is more abundant, the body more hairy, there is no short vein entering 
the median cell of the hind wing from thacubital vein in the specimens 
| have seen, and the average size seems to be somewhat greater, the 
females ranging from 29 to 32 mm., and the males from 26 to 30 mm. 
in length. 
This subspecies occurs in Mexico, but I have no closer data of local- 
ities. ; so 


CHLORION (PROTEROSPHEX) FLAVITARSIS GUATEMALENSIS 
(Cameron). 


Sphex guatemalensis CAMERON, Biol. Centr.-Amer., Hym., II, 1888, p. 32, pl. ru, 
figs. 4, 4a. 

Sphex flavipes var. guatemalensis Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 
405. 

This subspecies differs from the typical form in the following regards: 
The abdomen is partly ferruginous, varying in amount; the wings are 
quite hyaline, though with the outer margins slightly fuliginous ard 
the inner portion tinged somewhat with yellowish, the veins dark; the 
pubescence and hairs, though golden, are rather pale, particularly the 
latter, and the outer half of the femur is ferruginous. The size is 
about that of average examples of the typical form. 

Though first described from Guatemala, I have seen a male which 
was taken at Tuxpan, Jalisco, Mexico; September 3 (19024). 


CHLORION (PROTEROSPHEX) FLAVITARSIS IHERINGII (Kohl). 


Sphex flavipes var. iheringii Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 405. 


Sphex flavipes var. iheringii Fox, Proc. Acad. Nat. Sci. Phila., 1897, p. 377. 


In this subspecies the abdomen is black; the cox, trochanters and 
a little of the base of the femora black, also the tips, inner margins, 
and teeth of the claws; the tips of the hind tibize and all of the hind 
tarsi are black, the spines ferruginous; the wings are strongly fulig- 
inous, with a pronounced violet to blue reflection; the pubescence 
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and hairs are golden in front, but become paler behind; in one speci- 
men seen there is a trace of the vein entering the median cell of the 
hind wing from the cubital vein. The size is about that of the typical 
form or perhaps a little less. 

The habitat of this subspecies is now extended northward from 
Argentina and Brazil, from which countries it has already been 
recorded, by the discovery of a specimen in the collection of the 
American Entomological Society from Mexico, the exact locality not 


given. 
CHLORION (PROTEROSPHEX) NUDUM (H. Fernald). 


Sphexr nudus H. Fernaup, Psyche, X, 1903, p. 201. 

Types.—Described from six male specimens. These cotypes are 
now one each in the collections of the U. S. National Museum, Ameri- 
can Entomological Society, find the Massachusetts Agricultural Col- 
lege, Amherst, Massachusetts, and three in the collection of their 
captor, Mr. J. C. Bridwell. 

Insects of medium size; body black; legs beyond and including the 
outer ends of the femora yellow ferruginous except the last tarsal seg- 
ment and claws, these and the proximal leg segments being black: 
pubescence pale straw color, almost silvery; hairs yellowish-white; 
wings nearly hyaline, the front pair slightly brownish. 

Female.—U nknown; probably Chlorion (Prot rosphea) bridwelli Hi. 
Fernald. 

Male.—Head black, covered with long, 


eus somewhat arched laterally, its anterior margin rounded at the 


yellowish-white hairs; elyp- 


sides, transverse or even slightly emarginate in front, not reflexed, its 
surface quite thickly covered with pale straw pubescence and with 
many quite long, yellowish-white hairs; frons similarly clothed with 
pubescence and hairs to about the level of the insertion of the antenne, 
and above them at the sides, with a rather scattered tuft of long hairs 
on the middle line just above the antenne; frontal suture perceptible 
for a short distance below the median ocellus; the upper part of the 
frons blackish sericeous, dull; vertex and cheeks rather finely punc- 
tured and bearing quite long, whitish hairs, longer and closer on the 
lower part of the cheeks, which are nowhere half the width of 
the eye, and which retreat sharply toward the neck, making the out 
line of the head as seen from above quite oval; antenne black, the 
scape with short, pale straw-colored hairs; the first segment of the fila- 
ment longest; mandibles black at base and from the bases of the teeth 
to their tips; elsewhere ferruginous. 

Thorax.—Collar with faint, scattered punctures and a few pale hairs 
and with a trace of yellowish-white pubescence on its dorsal edge; its 
anterior face rising sharply from the neck; its posterior face some- 
What closely appressed against the mesonotum; prothoracic lobe black, 
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its posterior portion somewhat pubescent, fringed behind with short, 
pale hairs; mesonotum somewhat punctured, with short, grayish- 
white hairs, and a faint median longitudinal groove on its anterior 
third; secutellum rather more sparsely and finely punctured, with a 
slight median depression, and covered with short, grayish-white 
hairs; postscutellum pale yellowish-white, pubescent as far laterally as 
the groove at the side of the dorsum of the median segment, this 
pubescence often being in part or entirely absent; dorsum of the 
median segment finely, transversely aciculate, covered with yellowish- 
white hairs longer than those of the mesonotum and scutellum; above 
the petiole are two yellowish-white pubescent areas partly confluent 
on the middle line; petiole short, straight, black, with yellowish-white 
hairs. 

Abdomen.—Above, smooth, gray sericeous, very faintly punctured, 
the last two plates bearing grayish and brownish hairs directed back- 
ward; the terminal plate rounded, somewhat compressed on its pos- 
terior half at the sides, forming a slight median ridge; beneath, glis- 
tening, somewhat sericeous, with a few scattered grayish hairs, which 
on the fourth, fifth, and sixth ventral plates become tufts, one on 
each side, on each plate; seventh plate somewhat emarginate on its 
posterior margin; terminal plate rounded at the sides, acuminate at the 
middle, behind, giving the plate the same form as that found in @. 
fauvitarsis, 

Wings.—Nearly hyaline, the front pair very slightly fuliginous; end 
of the radial cell rather squarely rounded; cubital vein a mere shadow 
bhevond the ends of the cells; transverse median vein making more 
than a right angle with the median vein in the hind wing; the cubital 
vein only a faint shade beyond the transverse cubital; tegule black, 
the margin more or less ferruginous; pale sericeous near its center, 

Legs. —Coxw, trochanters, greater portion of the femora, last tarsal 
segment and claws black or very dark; the rest of the leg and the tips 
of the claws and the spines yellow ferruginous; cox sparsely pune- 
tured, sericeous, with a few scattered hairs. 

Length.—Males, 18-22 mm. 

I have studied specimens of this species from Tennessee, Georgia, 
and Maryland. Most of the specimens known were captured August 
23, 1902, at Indian Head, Maryland, by Mr. J. C. Bridwell on the flow- 
ers of Monarda punctata Linneus in company with C. bridwelli TH. 
Fernald, and I am of the opinion that these two will ultimately prove to 
he the two sexes of the same species. The yellow legs and general 
appearance of C. nudum are so suggestive of C. favitars/s that it is 
probable that specimens of the former species are in many collections 
under the latter name. 
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CHLORION (PROTEROSPHEX) BRIDWELLI (H. Fernald). 
Sphex bridwelli H. Ferxaup, Psyche, X, 1903, p. 202. 


Types.—Six females, one each in the collections of the U. S. National 
Museum (Type, Cat. No. 9907 U.S.N.M.), the American Entomological 
Society, and the Massachusetts Agricultural College ‘in Amherst, 
Massachusetts, and three in the collection of J. C. Bridwell, their 
eaptor. 

Insects of medium size; body black and glistening; legs black to near 
the ends of the femora, the tibiz and tarsi, except the last segment of 
the latter, yellow ferruginous; wings strongly fuliginous, with a blue 
or violet reflection. 

Female.—Head somewhat quadrangular with rounded corners when 
viewed from above; with scattered dark and yellowish hairs; clypeus 
arched, its anterior margin reflexed, rounded, with a small central notch 
and the part of the margin nearest the notch projecting a little beyond 
the general line of curvature; the surface of the clypeus with traces 
of golden pubescence at the sides, and with scattered, coarse punctures, 

; 
sparsely punctured, golden pubescent at the sides to above the bases 
of the antennx, and bearing numerous pale and dark hairs; frontal 
suture evident; ocelli located in a triangle marked by impressed lines, 
the lateral ocelli slightly nearer each other than they are to the eyes; 
vertex very minutely punctured and also sparsely, more coarsely so, 
bearing scattered, dark hairs; cheeks rather more than half the width of 
the eye, narrowing quickly below, with numerous fine and a few coarse 
punctures and scattered hairs, longer and coarser below; inner mar- 
gins of the eyes parallel; antenne black except the outer part of the 
scape which is more or less dull ferruginous brown beneath and bears 
a few dark hairs; tirst segment of the filament longest; the outer half 
of the filament a little grayish; mandibles with their teeth and base 
black, the rest a rather pale ferruginous; with scattered aciculations 
and hairs on the anterior face and a row of long hairs on the outer 
margin. 


many very minute ones, and long, yellowish-brown hairs; frons 


Thorax.—Collar very flat laterally on its anterior face, rising sharply, 
almost at right angles to the neck, its dorsal edge narrow, quite evenly 
rounded, its posterior face vertical, somewhat closely appressed to the 
mesonotum; its surface minutely punctured and bearing long, dark and 
pale hairs; its sides rather glistening; prothoracic lobe with a thick 
fringe of pale brown hairs on its posterior margin; mesonotum quite 
evenly covered with punctures of medium size and very many minute 
ones; with a rather broad, anterior, median groove extending back 
nearly half the length of the plate; the sides of the plate with a slightly 
reflexed margin extending from the front of the tegule to the hinder 
margin; with a few short, scattered, erect hairs; scutellum quite 
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large, with a distinct median depression, punctured like the mesonotum 
but a little more sparsely; postscutellum faintly punctured, rather 
more hairy than the scutellum, with a faint median depression; dorsum 
of the median segment very finely transversely aciculate, thickly 
clothed with short, erect, whitish hairs, which do not conceal the plate 
beneath; fovea cresventic, at the angle between the dorsum and _ pos- 
terior end, which is rounded, but, as a whole, nearly a right angle; 
posterior end and sides quite closely covered with long, whitish hairs 
and sometimes with a small, pale yellowish pubescent spot on each 
side, just above the petiole; meso- and metapleura rather sparsely, not 
very coarsely punctured and bearing scattered whitish hairs: petiole 
black, short, straight, with a few whitish hairs. 

Abdomen.—Somewhat sericeous above, particularly on the anterior 
segments, smooth except the last two plates, which are coarsely punc- 
tured and bear short, brownish hairs, the punctures being more abun- 
dant on the hinder plate; beneath glistening, with extremely minute 
punctures, and here and there a larger one anteriorly, these becoming 
more abundant posteriorly till they are quite abundant on the last two 
plates; this distribution of punctures coincides with that of the short, 
brown hairs also present. 

Wrngs.—Uniformly fuliginous, with a blue or violet reflection; 
cubital vein of both pairs of wings obsolete beyond the ends of the 
cells; transverse median vein of the hind wing somewhat curved, 
making hardly more than a right angle with the median vein; tegule 
dull ferruginous, more or less mingled with darker. 

Legs. —Coxe, trochanters, and the greater parc of the femora black; 
the outer ends of the femora, the tibix, and the tarsi, except the last 
segment, yellow ferruginous; last tarsal segment and claws dark or 
hlack; spines yellow ferruginous; cox, trochanters,.and femora 
slightly sericeous in places and with short, scattered hairs. 

Length.—Females, 22-25 mm. 

The specimens of this species which I have seen were taken, one 
June 20, 1883, at New Orleans, Louisiana; one in Georgia; one had no 
data, and the others wcre taken August 23, 1902, at Indian Head, 
Maryland, on the flowers of Monarda punctata Linneus. 

This insect is easily confused with females of Ch/orion flavitursis, 
hut may be separated from it by the almost or entire absence of pubes- 
cence and of any short vein entering the median cell of the hind wing 
from the cubital vein just beyond the junction of the latter with the 
discoidal vein, both of these characters being present in C. flavitarsis 
and absent in C. bridwelli. 
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CHLORION (PROTEROSPHEX) RESINIPES, new name. 
Sphex rufipes LEPELETIER, Hist. Nat. Ins. Hym., III, 1845, p. 343. 


Medium sized insects; the head, thorax and petiole black; abdomen, 
legs (except the cox) and tegule deep ferruginous or resin colored; 
wings hyaline with a yellow tinge, but also somewhat fuliginous with 
a violet reflection. 

Female.—Head broad but hardly quadrangular, the cheeks retreat- 
ing too quickly, though the eyes are quite full; clypeus black, its 
anterior margin anda median extension backward therefrom being 
more or less ferruginous; rather sparsely covered with yellowish- 
white pubescence and numerous long, yellowish hairs, the outer ends 
of which are blackish; the anterior margin of the clypeus somewhat 
reflexed, the portion beneath the eyes bare, smooth; the front margin 
quite evenly rounded, with two small, rounded lobes at the middle just 
above which is a slight depression or fovea; frons pubescent like the 
clypeus nearly to the ocelli, and with whitish hairs, shorter than those 
on the clypeus; this plate above the pubescence, the vertex, occiput 
and cheeks, black, somewhat sericeous; distance between the lateral 
ocelli less than from them to the eyes; vertex and occiput with fairly 
numerous, long, whitish hairs and a few longer, black ones; cheeks with 
a small, whitish, sparsely pubescent area behind the middle of the eye, 
becoming merely whitish-sericeous above and below; with numerous 
whitish and yellowish hairs, closer together and longer below; the 
cheeks broadest about one-third of their length below the top of the 
head; narrowing rapidly below, about two-thirds the width of the eye 
at their widest point; antenne black, the scape ferruginous beneath, 
with a few short, pale hairs; outer part of the filament somewhat 
sericeous; relative lengths of the filament segments 55155, #5, 75, 7403 
mandibles rather stout, each not quite reaching to the base of the other, 
two-toothed, the teeth black nearly to their bases, the remainder fur- 
ruginous with a blackish tinge at the basal articulation; the anterior 
face with a number of irregular punctures, the inner edge with a few 
long, ferruginous and black hairs, and the outer edge with a sparse 
fringe of similar ones. 

Thorav.—Anterior face of the collar rising sharply about at right 
angles to the neck, partly whitish sericeous and with quite long, whit- 
ish hairs; the dorsal edge silvery pubescent, only very slightly flattened 
in the middle; the posterior face closely appressed against the meso- 
notum; the side in front of the prothoracic lobe quite smooth, some- 
what glistening; prothoracic lobe bare in front, rather sparsely pale 
yellowish-white pubescent behind and with its hinder margin densely 
fringed with short, dirty yellow hairs; lateral suture of the neck 
fringed with very short, gray hairs; mesonotum with a white-pubescent, 
rather narrow band, beginning above and slightly behind the front 
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edge of the tegula on each side and running backward, then bending 
inward on the posterior margin to meet the band from the other side; 
at some angles this band is lost to sight except for a spot above the 
tegula; the rest of the plate closely, rather coarsely punctured and 
with many very short, erect, dirty white hairs; the anterior median 
groove rather broad and flat, its edges rather sharper behind, the 
groove faint in front, fading into the general surface of the plate 
behind, about one-third the length of the plate; scutellum slightly 
sericeous, with a very slight median groove behind, more sparsely and 
tinely punctured than the mesonotum, with many very short, erect, 
whitish hairs; postscutellum silvery pubescent as far toward the sides 
as the groove at the side of the dorsum of the median segment, bear- 
ing numerous very short, erect, white hairs; dorsum of the median 
segment finely transversely aciculate in front, rather obliquely so 
behind, somewhat arched along the middle line except behind, where it 
is slightly hollowed; quite thickly covered with short, erect, whitish 
hairs; fovea a rather shallow, elongated crescent; posterior end of the 
median segment making quite an angle with the dorsum, but less than 
a right angle; with sparse silvery pubescence on each side of the mid- 
dle which is not concealed and shows scattered, rather fine elevations; 
sides above with aciculations continued from the dorsum, becoming 
lost below, where the surface is roughened by scattered, small eleva- 
tions, this condition extending down to the stigmatal groove; the 
end and sides of the median segment rather sparsely covered with 
long, white hairs; mesopleura with a small, silvery pubescent spot 
behind and a little below the prothoracic lobe; the remainder black, 
with fine, rather close punctures above, becoming coarser below; 
mesosternum and the lower part of the mesopleura whitish sericeous, 
almost pubescent and with many long, white hairs, which are also pres- 
ent in less numbers above; metapleura with a sparse and sometimes 
interrupted band of silvery pubescence along the stigmatal groove, 
and a spot of similar pubescence on the metapleural lobe just beneath 
the base of the hind wing, the rest of the plate being black, sparsely, 
finely punctured, and with long, whitish hairs, more abundant at and 
near the pubescent areas; from the hind coxe to the middle pair on 
the side is a whitish-sericeous, broad band; petiole black, straight, 
with short, whitish hairs and a trace of whitish sericeous in some 
lights; its length compared with that of the second hind tarsal and 
first filament segments—22: 28: (30 to 33). 

Abdomen.—Deep ferruginous or resin color, varied with somewhat 
darker, glistening, rather pointed at both ends; first dorsal plate not 
rising very abruptly or very high from the petiole, slightly yellowish- 
sericeous; the surface of the dorsal plates with scattered punctures, 
larger and more abundant posteriorly, the last two plates very notice- 
ably so and bearing short, ferruginous hairs, longer on the last plate; 
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next to the last plate very slightly emarginate behind; terminal plate 
with its hinder margin broadly acuminate, the tip itself rounded, and 
witha faint median ridge extending forwarda short distance. Beneath 
slightly paler than above, with rather coarser and more generally dis- 
tributed punctures, and a few scattered hairs, most abundant on the 
last two plates; the last plate rather broad and evenly rounded behind, 
possibly very slightly emarginate at the middle. 

Wings.—Hyaline, tinged with yellowish, the outer margins some- 
what fuliginous, particularly beyond the end of the radial cell; every- 
where with a violet reflection; the veins ferruginous-brown to brown. 
Fore wing with the first recurrent vein joining the second cubital cell 
about two-thirds of the distance from the first to the second transverse 
cubital veins; the second and third transverse cubital veins about half 
the distance apart on the radial vein that the second transverse cubital 
and second recurrent veins are on the cubital vein; transverse median 
vein of the hind wing almost straight, making about a right angle with 
the median vein; discoidal vein nearly or quite interstitial; the cubital 
vein bending slightly forward before running outward, joining the 
transverse cubital quite obliquely and becoming obsolete beyond that 
point; tegule ferruginous, darker behind, with a slight -vellow or 
golden pubescent spot near the middle. 

Legs.—Coxv and more or less of the bases of the trochanters black, 
also the tips, inner edges and teeth of the claws; the remainder of the 
legs reddish ferruginous, as are the hairs and spines; fore femora some- 
what hairy, particularly beneath; fore tibize coarsely yellowish seri- 
ceous in front; fore metatarsi with nine long comb teeth, the first one 
about half the length of the others, alternating with short spines; inner 
contour of hind tibia straight; its hind surface coarsely yellow seri- 
ceous; tarsi of all the legs more or less yellowish sericeous. 

Length.—Females, 21-23 mm. 

Males.—Unknown. 

I have seen about a dozen specimens of this striking species in the 
collection of the American Entomological Society, all females, and all 
from Costa Rica, Cuba, and Santo Domingo. As they agree with 
Lepeletier’s description and come from the same region there seems 
to be little room to doubt their identity and we may consider Lepele- 
tier’s species as having now been rediscovered. Unfortunately the 
name selected by that author was preoccupied, so 1t has been necessary 
to assign it a new name. The rich color of the abdomen and legs, 
somewhat resembling that of Chlorion ichneumoneum fulviventris, but 
richer, contrasting with its silvery pubescence, makes this an extremely 
beautiful species. 
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CHLORION (PROTEROSPHEX) ASHMEADI, new species. 


Type.—Described from six female and five male cotypes. Three 
male and four female coty pes are now in the collection of the American 
Kntomological Society; one male and one female are in the collection 
of the U. S. National Museum (Type, Cat. No. 9858, U.S.N.M.), and 
the remaining male and female are in the collection of the Massachu- 
setts Agricultural College. 

Medium-sized insects with black head and thorax; abdomen pale 
ferruginous to yellowish; petiole black or ferruginous; legs, except 
the cox, trochanters and tips of the claws ferruginous yellow; wings 
hyaline, with a yellow tinge in the females, rather fuliginous in the 
males; pubescence pale golden to silvery, mainly the latter. 

Female.—Head rather broad (not as broad as the distance between 
the outer margins of the tegule), rather oval in outline when viewed 
from above; clypeus slightly arched, with scattered punctures and 
sparse pale golden to silvery pubescence, which extends upward on the 
frons to above the antenne; the anterior margin of the clypeus quite 
evenly rounded across the front, with no teeth or irregularities, but 
sometimes faintly tinged with ferruginous; the surface well provided 
with long black hairs; frons sparsely punctured above the pubescence 
and bearing numerous black hairs, shorter and smaller than those on 
the clypeus; vertex minutely punctured, with a transverse crest 
between the posterior margins of the eyes; the vertex and cheeks 
faintly sericeous in certain lights; cheeks retreating quite sharply, not 
more than half the width of the eyes, sparsely, minutely punctured 
above, more thickly punctured below, where there are numerous long, 
black hairs; inner margins of the eyes parallel; antenne black, the scape 
more or less dull ferruginous beneath, minutely punctured; relative 
lengths of the filament segments s'5, #5, 3°5, 74s; mandibles two-toothed, 
ferruginous except from the bases of the teeth to their tips, where 
they are black; somewhat aciculated in front and beneath on the 
ferruginous portion; with a few long, pale ferruginous hairs near the 
base of the inner border, pointing toward the anterior tooth, and a 
fringe of similarly colored hairs on the outer border pointing back- 
ward, 

Thoraw.—Black, without pubescence; anterior face of the collar not 
rising very sharply from the neck, somewhat rounded laterally, its 
surface with fine scattered punctures and black hairs; the dorsal edge 
rather flattened near the middle line; the posterior face not closely 
appressed against the mesonotum, nearly vertical; side of the collar 
in front of the prothoracic lobe smooth, glistening; prothoracic Jobe 
black, glistening, moderately punctured, with numerous black hairs 
of medium length anda dense fringe of pale brown, short hairs on the 
posterior margin; mesonotum quite closely, rather weakly punctured, 
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with short, black hairs and here and there a trace of silvery sericeous: 
its lateral and posterior margins from the prothoracic lobe to where 
the scutellum reaches the height of the mesonotum behind, somewhat 
reflexed; anterior median groove slight, broad; scutellum less closely 
punctured, glistening, with a slight median groove, particularly behind; 
somewhat whitish-sericeous; postscutellum rather more closely punc- 
tured; with a very slight median groove and with a few short hairs; 
median segment everywhere dull black; finely, closely punctured; 
thickly covered with short, whitish hairs, which at the sides and behind 
become much longer and brownish in part; petiole pale, almost yellow 
ferruginous, short, straight, with numerous pale yellowish hairs; its 
length compared with that of the second hind tarsal segment and first 
filament segment, 30: 35: 35; meso and metapleura finely, not densely, 
punctured and with numerous black hairs of varying length; that 
portion of the mesopleuron nearest the base of the fore wing is some- 
times dull ferruginous; at different places on the pleura are silvery 
sericeous areas, visible only at certain angles; sterna with the same 
type of punctures, hairs and sericeous areas as the pleura. 

Abdomen.—Pale yellowish ferruginous, except fora few dark spots 
varying in form and location in different specimens or absent in some 
cases; rather long, pointed behind, rather broad in front; the surface 
above pale sericeous, smooth except for small punctures, few ante- 
riorly where they are at the sides, but increasing posteriorly and 
encroaching more on the dorsal region; they are first very noticeable 
on the fourth plate, become coarser and more abundant on the fifth, 
and are very prominent on the terminal plate where are also a few 
pale yellow hairs pointing backward; the hinder margin of this plate 
is broadly rounded, with a slight blunt median projection; beneath 
the color is the same as above, sometimes with irregular darker mark- 
ings here and there; there are a few scattered coarse punctures on 
each plate, chiefly a little lateral to the median line, and occasional 
quite long pale yellowish hairs. 

Wings.—-Hyaline, with a strong yellow tinge, particularly toward 
the base; faintly fuliginous on the outer border; second and third 
transverse cubital veins of the fore wing about half as far apart on 
_ the radial as on the cubital vein; transverse median vein of the hind 
wing straight, joining the median at more than a right angle; cubital 
vein well developed beyond the transverse cubital; tegule yellow, 
glistening, with a few scattered slight punctures. 

Legs. —Coxe and trochanters black, the latter with a reddish brown 
tinge, with scattered punctures and short dark hairs; the coxe show- 
ing » tendency to be sericeous in places; the other segments of all the 
legs ferruginous yellow, as are their spines; inner edges of the claws, 
their tips and teeth, black; posterior tibie yellow sericeous behind, 
their inner contour straight; fore metatarsal comb with ten (some- 





th 


on 
al 


wn 
yW- 
the 
Ws, 
nd, 
me- 


So. 1487. NORTH AMERICAN DIGGER WASPS—FERNALD. 391 


times eleven) comb teeth, the last one or two very stout; their length 
about half that of the metatarsus. 

Male.—Ditfers as follows: The scape is less evidently ferruginous 
beneath; traces of silvery pubescence are present on the end of the 
median segment above the petiole; mesopleuron at the base of the fore 
wing black; petiole black, sometimes faintly tinged with ferruginous; 
alddomen quite whitish-sericeous, this increasing posteriorly and being 
very pronounced and coarse on the last three segments; posterior mar- 
gin of the last dorsal plate evenly rounded; clypeus with a slight 
depression on the median line anterior to the middle; seventh ventral 
abdominal plate slightly, broadly emarginate, the eighth less broadly 
hut more deeply so; the terminal plate quite strongly rounded at the 
sides, acuminate in the middle behind and with a slight ridge along 
the middle; wings quite uniformly fuliginous and with a slight violet 
reflection, but still with a yellowish tinge in some cases; femora 
partly—the posterior pair mostly—black; the last tarsal segments 
generally darker than the others, the tips of which are their darkest 
portions. 

Variations.—In some specimens variations from these characters 
have been observed. In one case the pubescence on the clypeus and 
frons was golden below, becoming silvery above, and it extended well 
above the antenne; the anterior face of the collar was strongly seri- 
ceous; the scape was nearly all ferruginous; traces of a lateral meso- 
notal pubescent band, silvery white in color were seen; the dorsum of 
the median segment was closely covered with short dull yellow erect 
hairs and the posterior end of the segment was dull yellow pubescent; 
the hinder part of the prothoracic lobe, a vertical streak behind it and a 
spot or streak above the middle cox were yellowish-white pubescent. 
One female had a black petiole, the last three abdominal segments 
black and the others so dark as to seem dark reddish brown. Other 
specimens show one or another of these variations. 

Length.—Females, 21-27 mm.; males, 19-25 mm. 

This species appears to have a somewhat restricted habitat. The 
specimens seen all came from Texas, New Mexico, Arizona, and Col- 
orado, the records being: ‘* Tex.; ”**Col.; ” Florence, Arizona, August 
23, 1902, and April 20, 1903; Congress Junction (July), and Bill Wil- 
liams Fork (August), Arizona; Las Cruces, New Mexico; Alamogordo, 
New Mexico (VI, 7, ’02); and Yuma County, Arizona, September, 
1903. 

In some respects this species resembles Chlorion ruficaudum (Dahl- 
bom), but differs from it in not having its tibie enlarged near the end, 


and in having partly yellow legs and in the practical absence of pubes- 
cence, 
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CHLORION (PROTEROSPHEX) SPINIGER (Kohl). 


?Sphex dorsalis Lerevetier, Hist. Nat. Ins. Hym., III, 1845, p. 347, male. 

Sphexr habena Cresson, Trans. Am. Ent. Soc., IV, 1872, p. 211 (misidentification ). 

? Sphex singularis Cameron, Biol. Centr.-Amer., Hym., II, 1889, p. 33, pl. 11, 
figs. 7, 7a. 

Sphex spiniger Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 428. 

Rather small insects; body black, sometimes with more or less fer- 
ruginous; legs the same; pubescence silvery to golden; hairs yellowish 
to gray. 

Female.—Unknown; see remarks below, and after Chlorion dubita- 
tum. 

Male.-—Head black, rather broad; clypeus and frons to above the 
antenne covered with golden pubescence and long, golden hairs; ante- 
rior margin of the clypeus rather truncate, without teeth or projec- 
tions; vertex and cheeks with numerous long, pale golden hairs; dis- 
tance between the lateral ocelli greater than from them to the eyes; 
cheeks about half the width of the eyes, with traces of golden or paler 
pubescence below; inner margins of the eyes somewhat converging 
downward; antenne black, the scape quite thickly clothed within and 
below with short, yellow hairs and with a trace of pubescence; the 
first segment of the filament longest; mandibles black, very faintly 
ferruginous near the bases of the teeth, rather slender, somewhat acicu- 
lated beneath, and with a few yellowish hairs on the posterior face. 

Thorax.—Collar sparsely covered with whitish hairs, silvery pubes- 
cent on its dorsal edge and with traces of pubescence at the side below; 
not closely appressed against the mesonotum; its front and rear faces 
nearly vertical; with a slight but noticeable median depressed line in 
front; prothoracic lobe with scattered punctures anteriorly; with pale 
yellowish, almost silvery pubescence posteriorly; mesonotum with a 
pale yellow or whitish pubescent band on each side, beginning about 
opposite the anterior edge of the tegula and running backward along 
the margin of the plate to its posterior end, then turning inward but 
not usually meeting the band from the other side; the rest of the’meso- 
notum closely, rather minutely, punctured; the anterior median groove 
rather deep; the entire plate quite thickly covered with pale yellowish 
hairs not as long as those of the head but obscuring the pubescence; 
scutellum black, with numerous fine punctures, a slight median groove, 
and covered with yellowish-white hairs, shorter and less noticeable 
than those of the mesonotum; postscutellum covered with silvery 
pubescence and long hairs; median segment thickly clothed with pale 
yellowish hairs, shortest on the dorsum, which is faintly rugose in 
places, almost irregularly transversely aciculate; the dorsum has a 
very slight depression anterior to the fovea; posterior end of the 
median segment with a pair of silvery pubescent spots, confluent on 
the middle line, the surface between these and the stigmatal groove 
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roughened by the presence of many small elevations; meso- and meta- 
pleura with long, yellowish-white hairs; a spot behind the prothoracie 
lobe is pale yellowish pubescent, and there is a silvery pubescent band 
on the metapleuron from the hind cox along the stigmatal groove; 
the general surface of the mesopleuron is rather roughened; meso- 
sternum quite thickly covered with long, yellowish hairs and some- 
times partly pale vellowish pubescent; petiole short, straight, black, 
quite thickly clothed with long, pale yellow hairs, and with traces of 
yellowish sericeous in some ca es. 

Abdomen.—Black, sometimes more or less ferruginous; yellowish 
sericeous, particularly anteriorly; above, the last four plates bear short, 
dull yellow hairs pointing backward, most abundant at the sides in 
front, but everywhere on the last plate; posterior margin of the last 
plate rounded, with a slight notch or only an emargination in the 
middle; beneath glistening, smooth, with a few scattered hairs, par- 
ticularly at the sides, on the hinder plates; posterior margin of the 
seventh plate forming a deep, broad notch, with a tuft of dark 
yellowish hairs on each posterior angle and a short, nearly erect, 
sharp-pointed spine in the middle near the base of the segment, often 
concealed by the sixth plate, which may cover it from sight; terminal 
plate triangular, rather narrow at the base, forming a point behind, 
from which a pronounced ridge runs forward in the middle of the 
plate to its base. 

Wings.—Hyaline, slightly fuliginous along their outer margins or 
rarely somewhat fuliginous everywhere; with a noticeable darker 
shade beyond the end of the radial cell; cubital vein of the fore wing 
obsolete beyond the end of the third cubital cell; transverse median 
vein of the hind wing quite straight, making more than a right angle 
with the median; discoidal vein not interstitial; cubital vein with a 
noticeable backward bend near its middle, obsolete beyond the trans- 
verse cubital vein; the radial runs but a short distance beyond this 
point also; tegule black with a ferruginous tinge behind, very faintly 
sericeous in front, quite smooth. 

+ Legs.—Black, sometimes more or less ferruginous, the distribution 
of the color being irregular; anterior cox yellowish pubescent in 
front; all the cox thickly covered with long, yellowish hair, thickest 
and longest on the front pair; trochanters black, with more or less of 
yellowish hairs; anterior and middle femora quite hairy, the posterior 
pair smooth; tibizw and tarsi yellowish sericeous, the spines on the 
anterior and middle pairs yellow, those on the posterior pair all or in 
part black; claws black. 

Vuriations.— Differences in the amount of ferruginouson the abdomen 
and legs, and in the depth of color of the pubescence and hairs give 
to different specimens of this species quite different general appear- 
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ances, particularly when examples from the southern United States 
and from the West Indies are compared. 

Length. —Males, 17-20 mm. 

It is possible that this insect may prove to be the Sphew dorsalis of 
Lepeletier, but if so Lepeletier’s description must have been made 
from one of the more ferruginous specimens. Several collections in 


this country have examples of C. spiniger labeled Sphex habena Say. 
This error is due to the misidentification of the specimens by Cresson. 
Cameron’s description of Spher singularis may perhaps be of this 
insect, but the absence of some points from his description prevent 
any positive conclusions being reached. 

I have studied examples of Chlorion spiniger from Florida, Louisi- 
ana, Mississippi, Texas, Santo Domingo, Barbados, Dominica, and 
Trinidad. Kohl records it from Mexico and Brazil. In quite a large 
lot of specimens of Ch/orion from the above-named West Indian 
Islands all the males were sp/n/ger and all the females duhitatum 
which is rather suggestive of a relation between these species and 
which is considered under dubitatum. 


CHLORION (PROTEROSPHEX) DUBITATUM (Cresson). 


?Sphex dorsalis Smita, Cat. Hym. Brit. Mus., TV, 1856, p. 259. 

Sphex micans TascHENBERG, Zeits. f. d. ges. Naturw., XXXIV, 1869, p. 419. 
Sphexr dubitata Cresson, Trans. Am. Ent. Soc., IV, 1872, p. 213. 
Sphex ichneumonea CAMEKON, Biol. Centr.-Amer., Hym., II, 1889, p. 34. 
Sphew ichneumonzus var. dorsalis Kon, Ann. natur. Hofmus. Wien, V, 1890, p. 431. 


Q-" 


Sphex dubitatus Fox, Proc. Acad. Nat. Sci. Phila., 1897, p. 377. 


Type.—Cresson described Sphex dubitata from three females in the 
Belfrage collection. In the collection of the American Entomological 
Society are three specimens marked ** Type,” one of which bears the 
following label in Cresson’s handwriting: 


Ss. ich. var dorsalis 
dubitata 
Cr. 


: of habena? Say. 


In the National Museum isa female marked ‘‘ Texas Belfrage. Type 
No. 1686.” Which one of these four is not entitled to cotype value I 
am unable to say. 

Rather small, slender insects; body, to and including the petiole, 
black; abdomen black and ferruginous, as are the legs; wings gen- 
erally quite hyaline, sometimes more or less fuliginous; pubescence 


golden to silvery. 

Female.—Head quite broad; clypeus and frons pale golden pubes- 
cent nearly to the level of the ocelli and with numerous long hairs of 
the same color: anterior margin of the frons evenly rounded, with two 
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short, blunt lobes at the middle, separated by a slight notch; head 
ubove the pubescence sparsely, rather finely punctured and bearing 
long, slender hairs; behind the ocelli is a slightly elevated, transverse- 
oval, velvety area; occiput and cheeks minutely, closely punctured 
and with long, yellowish hairs; cheeks pale golden pubescent close 
behind the eyes, beginning just below the top of each eye; with long, 
pale vellow hairs more abundant below; inner margins of the eyes very 
slightly converging downward; antenne black; scape strongly serice- 
ous, almost pubescent, with numerous short, pale yellow hairs on its 
upper and inner sides; first segment of the filament longest; the entire 
filament slightly sericeous in certain lights; mandibles black with a 
faint ferruginous tinge; with longitudinal striw on the basal part of 
the under surface, a few long, yellow hairs on the inner edge, and a 
fringe of similar hairs on the posterior face. 

Thorax.—Collar covered everywhere above with pale yellow, almost 
silvery pubescence, least dense near the middle line; with numerous 
long, pale yellow hairs; posterior surface not closely appressed against 
the mesonotum, it and the anterior face nearly vertical; the dorsal 
edge rather flattened above; the sides bare; prothoracic lobe with pale 
yellow pubescence behind; mesonotum with a yellow pubescent band 
at the side, extending backward from in front of the tegula till it 
barely meets the corresponding band of the other side on the median 
line behind; the rest of the plate closely punctured and covered with 
short, pale yellow hairs; anterior median groove faint; scutellum with 
a median depression, strongest behind, minutely punctured; postscu- 
tellum pale yellow, almost silvery pubescent to the groove at the 
side of the dorsum of the median segment but showing a median 
depression; dorsum of the median segment sparsely pale yellow, 
almost silvery pubescent and with quite a dense covering of rather 
short, pale yellow hairs; posterior end of the segment with two yel- 
lowish-silvery pubescent spots, confluent on the middle line, their 
dorsal portions extending a short distance along the suture from the 
fovea to the stigma; the area between this pubescence and the stigmatal 
groove black, roughened, particularly below; the end and sides of the 
median segment thickly clothed with long, pale yellow hairs; meso- 
pleuron with a large, pale yellow pubescent spot just behind the pro- 
thoracic lobe; a rather broad, silvery strip of pubescence runs from 
above the hind coxa along the stigmatal groove to the stigma, then 
toward the base of the hind wing, becoming broader and with long, 
yellowish hairs, making this portion more yellow; petivle short, 
straight, black, yellowish-white sericeous and bearing quite long, pale 
yellow hairs. 

Abdomen.—Not as long as the thorax, elongate-oval, quite pointed 
at both ends; above, ferruginous except for a narrow cross band of 
dark color just behind the petiole (not always present) and a cross 
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band of black on the third, fourth, and fifth plates, not usually cover- 
ing all the surface of these plates; the ferruginous portions of the 
dorsal plates are somewhat varied in their depth of color; all the plates 
are sericeous; beneath, with a similar black band on the third, fourth, 
and fifth plates; there are a few punctures on the last three dorsal 
plates, being few in number and weak on the first two, and chiefly at 
the sides, but quite large and generally distributed on the terminal 
plate which bears a few brownish hairs; the surface beneath is glisten- 
ing, with minute punctures and scattered hairs, the former becoming 
more abundant posteriorly. 

Wings.—Yellowish hyaline, somewhat fuliginous on the outer mar- 

gins, in some cases quite generally fuliginous; first and second trans- 
verse cubital veins close together on the radial cell in the fore wing, 
and the first recurrent vein almost interstitial with the second trans- 
verse cubital vein; tegule dark, nearly black, somewhat sericeous or 
almost pubescent near the middle. 
Legs. —Coxe black, the posterior pair silvery pubescent behind; all 
with numerous pale and dark yellowish hairs and rather sericeous; 
trochanters black, sericeous; the other segments ferruginous except 
the bases of the femora, the last one or two tarsal segments and the 
claws, the tarsal segments being brown, and the claws black tipped; 
fore metatarsus with nine comb teeth, shorter than half the length of 
the metatarsus; inner contour of the hind tibia straight, its posterior 
surface densely pale sericeous. 

Variations.—Some one or more of the following variations often 
occur: The black on the first dorsal abdominal plate is sometimes 
absent; the terminal dorsal plate may be dark but not black; the black 
on the third, fourth, and fifth segments is not always continuous; and 
there is sometimes a tiny pubescent spot above the middle coxe. 

Length.—Females, 17—22 mm. 

I have seen specimens of this species from Florida, Mississippi, Texas 
(Columbus), and Mexico. Fox reports it from Brazil. I am unable 
to distinguish dub/tatum from what has been known as Sphea dorsalis 
Smith, regarded by Kohl as a variety of Chlorion ichneuwmoneum, and 
a long series of comparative measurements fails to show any differ- 
ences. The only distinctions which are perceptible seem to be in the 
color of the pubescence, that of dubitatum being paler. In many 
vases, however, every gradation of shade between the two can be 
found, and certain other characters which are common to the two do 
not seem to occur in other species. 

Kohl regards micans or dorsalis Smith as a variety of ichneumoneum. 


With this I am not prepared to agree, as miécans is a more slender 
insect in proportion to its length, has black mandibles with at most 
only a faint ferruginous tinge, the scape is black, the anal segment is 
ferruginous, the teeth of the fore metatarsal comb are less than half 
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the metatarsus in length, meso- and metapleural pubescent spots are 
usually entirely absent and when present are very slight, and the pu- 
bescence generally averages paler than in ‘chneumoneum, though in 
southern specimens there may be little difference in this regard. As 
micans is preoccupied, however, dubitatum Cresson is the name which 
must be applied to this species. 

Accepting dubitatum as a good species we find that all the specimens 
are females. A closely related species is «p/niger, of which only males 
are known, found in the same territory, and in quite a collection of 
these insects from the West Indies which I have studied, every female 
was dubitatum and every male was spiniger. Taking these facts into 
consideration, I am of the opinion that these species will ultimately 
prove to be identical, and not a subspecies of ¢ehnewmoneum, but a 
valid species. 


CHLORION (PROTEROSPHEX) MAXIMILIANI (Kohl). 


Sphex macimiliani Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 429. 


Medium sized, rather robust insects; head and thorax black; abdo- 
men and legs black and ferruginous, the amount and distribution 
varying; pubescence golden to pale; quite hairy, the hairs being golden 
or paler; wings quite hyaline, somewhat tinged with yellowish near 
the base, rather fuliginous on the outer margins. 

Female.—Not seen by me. Notes on differences from the male, 
taken from Kohl’s description, are given below. 

Male.—Head rather large; clypeus and frons to above the antenne 
covered with golden pubescence and numerous long golden hairs; 
anterior margin of the clypeus black, somewhat emarginate; frons 
scatteringly, rather coarsely punctured above, with long yellow hairs; 
vertex and cheeks rather more closely punctured, covered with Jong 
yellow hairs, particularly long and dense on the lower part of the 
cheeks where there is also some golden pubescence; cheeks about half 
the width of the eyes; inner margins of the eyes slightly converging 
downward; antenne black except the scape which is tinged with dark 
ferruginous below and bears numerous dull yellow hairs on its lower 
and inner sides; first segment of the filament longest, slightly larger 
toward its tip; mandibles two-toothed, black except for a pale yellow- 
ish ferruginous band at the base of the teeth, slightly punctured below, 
‘and with a partial fringe of short yellow hairs on the lower margin. 

Thorax.—Covered everywhere except on the scutellum with quite 
long yellowish hair ; collar with its anterior and posterior faces nearly 
vertical, the latter not closely appressed against the mesonotum; der- 
sal edge of the collar evenly rounded, highest in the middle, covered 
with yellow (sometimes pale) pubescence; the hairs so thickly cover 
the surface as to conceal all markings; prothoracic lobe with a narrow, 
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yellow pubescent band on the posterior margin; mesonotum with a 
narrow, much obscured, golden pubescent band on the side, beginning 
in front of the tegula and running backward on the margin of the 
plate, then inward on its posterior margin till it nearly or quite meets 
the band of the opposite side; the remainder of the surface of the 
plate quite closely, rather coarsely punctured and with a slight ante- 
rior median groove, extending hardly one-third of the length of the 
plate; scutellum with fewer, shorter hairs than the other parts of the 
thorax; its surface with rather more scattered punctures than the 
mesonotum, with a slight median groove, more pronounced behind; 
postscutellum obscurely golden pubescent, with a dense covering of 
long yellow hairs rather paler than those on the median segment; 
median segment everywhere covered with long yellow hairs, particu- 
larly long behind, where there are no pubescent spots; the dorsum 
finely, transversely aciculate; sides between the stigmatal groove and 
the petiole roughened; meso- and metapleura covered nearly every- 
where with quite a thick covering of long yellow hairs; no pubescent 
band along the stigmatal groove; petiole short, straight, black, quite 
thickly covered with long pale-yellow hairs. 

Abdomen.—Above, somewhat sericeous anteriorly; more or less of 
the first two dorsal plates ferruginous mingled with black, the other 
plates black; the last three plates with short, yellow, backwardly pro- 
jecting hairs, few and at the sides on the anterior one, more abundant 
and extending toward the middle on the next, and generally distrib- 
uted over the surface of the last; these plates also have correspond- 
ingly distributed punctures; beneath, the first two plates ferruginous 
mingled with black, the other plates black; all the plates have scat- 
tered punctures, chiefly at the sides, and a few rather long yellow 
hairs; the fifth, sixth, and seventh ventral plates are emarginate 
behind, the emargination being greater on the hinder plates and on 
the seventh almost becoming a notch; these three plates also bear 
numerous yellow hairs at the sides, almost forming tufts, much as in 
C. ichneumoneum; terminal plate like that of the last-named species. 

Wings.—Quite hyaline, somewhat yellowish near the base and rather 
fuliginous on the outer margins; the venation as in C. ichneumo- 
neum: teguie almost black, but with a brownish tinge, a little lighter 
on the outer border; faintly sericeous. 

Legs.—Coxe and trochanters black, more or less hairy; fore femora 
with numerous yellow hairs, ferruginous near the base and tip, 
elsewhere black; fore tibize ferruginous, sericeous; fore tarsi ferru- 
ginous, sericeous above, the last segment and the claws darker, the 
claw tips black; middle femora ferruginous at base and tip, with a few 
yellow hairs, chiefly below; middle tibie and tarsi ferruginous, some- 
what sericeous above, the last tarsal segment and the claws darker, 
tips of the claws black; hind femora black except near the tip, with- 
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out hairs; hind tibie ferruginous except for a black stripe above; 
sericeous, especially behind; tarsi dull ferruginous, lighter at the tip 
of the metatarsus and of the next segment (sometimes the whole of 
these two segments); last three tarsal segments at least, darker; the 
tips of the claws black; spines on all the legs ferruginous; inner con- 
tour of the hind tibia straight. 

Female.—Differing from the foregoing, according to Kohl's descrip- 
tion, as follows: hind tibia without the black stripe above; there seems 
to be pubescence on the hinder end of the median segment in both sexes 
according to Kohl, but I have not found it in the males deseribed 
above; inner margins of the eyes parallel; fore metatarsus with nine 
comb teeth; abdominal structures of the last few segments differing, 
of course. 

Length.—Females, ** 22-24 mm.” (Kohl); males, 15-24 mm. 

I have seen three specimens of this species captured in Mexico (no 
closer data). Kohl thinks that it may be a variation of Chlor‘on ich- 
neumoneum, and this may be correct, though I am inclined to doubt it. 


CHLORION (PROTEROSPHEX) ICHNEUMONEUM (| Linnzus). 


Apis ichneumonea Linn ¥vs, Syst. Nat., 10th ed., 1, 1758, p. 578. 
Vespa jamaicensis Drury, Ill. Exot. Ins., 1, 1770, p. 104, pl. xuiv, fig. 4. 
Sphes ichnenmonea FABRICIUS, Syst. Ent., 1775, p. S48. 
?Sphex ornata Levecetier, Hist. Nat. Ins. Hym., IIT, 1845, p. 314. 
Sphex ichneumonea Watsu and Ritey, Am. Ent., I, 1869, p. 127. 
Spher ichneumonea Pack arp, Guide to Study of Ins., 2d ed., 1870, p. 167. 
Sphex ichneumonea CREssoN, Trans. Am. Ent. Soc., [V, 1872, p. 213. 
Sphex ichneumonea Ricey, Ist Rept. U.S. Ent. Com., 1878, p. 318. 
Spher ichneumonea Patrosx, Proce. Bos. Soc. Nat. Hist., XX, 1880, p- 382. 
Sphex ichneumonea Cameron, Biol. Centr.-Amer., Hym., I], 1888, p. 34, 
figs. 8, 8a. 
Sphex ichneumonea Provancner, Addit. Faun. Can. Hym., 11, 1889, p. 257. 
Sphex ichneumoneus Kout, Ann. natur. Hofmus. Wien, V, 1890, p. 480 
Sphex ichneumonea Asumean, Psyche, VIL, 1894, p. 64. 
Sphex ichneumoneus Fox, Proc. Acad. Nat. Sci. Phila., 1897, p. 377. 
Sphex ichneumonea Peckuams, Wise. Geol. and Nat. Hist. Surv., Bull. 2, 1898, 
p. 33, pl. m, fig. 4; pl. x1, fig. 1; pl. xu, figs. 1, 2. 
Sphex ichneumoneus Ducke, Zeits. f. Syst. Hym. u. Dipt., 1, 1901, p. 242. 
Sphex ichneumonea Peckuams, Wasps, Social and Solitary, 1905, p. 56. 

Rather robust insects, of medium size; head, thorax, petiole, and 
bases of the legs black; abdomen black and ferruginows; legs mainly 
ferruginous; wings nearly hyaline to quite fuliginous; pubescence 
golden or a little paler; hairs golden to pale straw. 

Female.—Head rather large, quadrangular when viewed from above, 
the cheeks being quite wide; clypeus somewhat arched laterally, all but 
its anterior margin thickly covered with golden pubescence and numer- 
ous long golden hairs; the pubescence may be thin or absent along the 
median line anteriorly; anterior margin somewhat reflexed, rounded, 
with a pair of short, blunt, projecting lobes at the middle, separated 
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by a slight notch and sometimes with a slight notch lateral to each; 
the reflexed margin with a tendency to ferruginous; pubescence con- 
tinued upward from the clypeus over the frons to above the antenne, 
sometimes nearly to the ocelli, mixed with golden hairs averaging a 
little shorter than on the clypeus; frons and vertex with scattered, 
minute punctures; occiput minutely punctured, bearing dark and yel- 
low hairs about as long as those on the frons; a transverse-oval area 
just behind the ocelli is rather velvety black; cheeks nearly as wide as 
the eyes, with a golden pubescent band close behind the eyes, not 
reaching their tops, and variable in width and amount; with very long 
yellow hairs, most abundant low down; inner margins of the eyes 
parallel; scape of the antenne ferruginous, either entirely or with 
more or less black above, with short yellowish hairs, particularly on 
the inner side; pedicel short, black, sometimes slightly ferruginous 
beneath; filament black, its first segment much the longest; mandibles 
large, stout, two-toothed, the teeth black to their bases, the remainder 
of the mandible ferruginous, with a few long light-colored hairs on 
the inner margin, pointing toward the anterior tooth; outer margin 
with scattered light-colored hairs; anterior face with a few elongated 
indentations on the ferruginous portion. 

Thorar.—Anterior face of the collar rising nearly at right angles to 
the neck, rather flattened from side to side, golden pubescent, least so 
in the middle; dorsal edge evenly rounded from side to side, golden 
pubescent, the edge and the anterior face bearing long, golden hairs; 
posterior face not closely appressed against the mesonotum; side in 
front of the prothoracic lobe black, glistening, though. with many 
hairs; the prothoracic lobe black in front, golden pubescent behind, 
and bearing long, golden hairs; mesonotum black, with a band of 
golden pubescence on each side extending from the prothoracic lobe 
upward, then backward, then inward on the posterior margin of the 
plate, where it is narrower, till it meets the band from the opposite 
side; lateral margins of the plate slightly reflexed; remainder of the 
plate black, coarsely, closely punctured, and with many short, yellow 
hairs; with a slight anterior median groove extending about one-third 
of the length of the plate; the surface of the plate is sometimes so 
thickly covered with hairs as to partly conceal the pubescent bands 
and give the whole area a dull brownish yellow appearance; scutellum 
black, somewhat arched, with a median longitudinal groove, more 
marked behind, finely, sparsely punctured and almost devoid of hairs, 
except when the insect is unusually hairy; postscutellum with a median 
longitudinal groove; golden pubescent as far laterally as the lateral 
suture of the dorsum of the median segment; median segment black, 
covered above and behind with golden pubescence, not generally so 
dense above as to conceal the surface, which is minutely, transversely 
aciculate; from the fovea to the petiole the pubescence is very thick, 
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its margin following the outer edge of the dorsum about half way 
from the fovea to the stigma, then obliquely backward to the lower 
part of the side of the petiole, thus leaving a black strip between it 
and the stigmatal groove; the entire dorsum, sides and end of the 
median segment bearing thickly set, long, yellow hairs, longer behind; 
these hairs are sometimes quite pale, giving a dull yellow color to this 
portion of the body; prosternum golden sericeous in front of the 
anterior cox, and with long, yellow hairs; mesopleuron with an 
irregularly vertical band of golden pubescence just’ behind the pro- 
thoracic lobe, which bends forward above toward the front end of the 
mesonotal band; metapleural lobe golden pubescent, as is also a spot 
just above and in front of the mesocoxa; above the hind coxa, below 
the stigmatal groove, is a similar, more elongated spot, more or less 
continuous, with a pubescent band extending downward along the 
groove (often on both sides of it) from the stigma and forward to the 
anterior end of the median segment; petiole short, straight, black, 
about two-thirds as long as the second hind tarsal segment or the first 
segment of the filament; with numerous short, yellow hairs and a 
tendency toward pubescence. 

Abdomen. —First two segments black, the third more or less so; the 
remainder black; above, sericeous, more noticeable anteriorly, smooth, 
more or less varied with darker; last four segments punctured, the 
first very faintly and sparsely, the punctures becoming more pro- 
nounced and closer on the more posterior plates; there is a median, 
triangular area on each of these plates except the last, not encroached 
upon by the punctures; the last three plates bear a few brownish hairs, 
chiefly at the sides, and quite long on the last two; beneath, colored as 
above; surface glistening, not sericeous, the plates with scattered, 
‘atber coarse punctures and scattered ferruginous hairs, almost 
entirely lacking along the median line except on the terminal plate; 
the hairs show a tendency to form a row on each plate parallel to and 
a little in front of the posterior margin, except on the last plate. 

Wings. —Yellowish hyaline, particularly toward the base, becoming 
fuliginous on the outer borders; in some cases the fuliginous is strong 
and quite generally distributed, and then there is a violet reflection; 
second and third transverse cubital veins of the fore wing not near 
each other on the radial vein but nearer than on the cubital; trans- 
verse median vein of the hind wing somewhat arched, making at least 
a right angle with the median vein; discoidai vein almost interstitial; 
cubital vein bending backward somewhat near its middle, well devel- 
oped beyond the transverse cubital; tegule pale ferruginous, sparsely 
punctured, with traces of golden pubescence in the center in some 
cases. (Plate VII, fig. 7.) 

Legs. —Coxe and basal portion of the trochanters black, the propor- 
tion in the latter segment varying; coxe sericeous, with numerous 
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hairs, also present on the trochanters; rest of the legs ferruginous 
except the tips of the claws (Plate LX, fig. 18), which are black; 
spines ferruginous: hind tibize yellow sericeous behind, their inner 
contour straight; fore metatarsi with nine (or sometimes ten) comb 
teeth, more than half as long as the metatarsus. (Plate V1, fig. 5). 

WMale.—Ditfers from the female as follows: Anterior margin of the 
clypeus less reflexed, broadly but slightly emarginate, without teeth; 
anterior tooth of the mandible less divided; legs more generally seri- 
ceous; fourth, fifth, sixth, and seventh ventral abdominal plates emar- 
ginate, this increasing posteriorly so that the seventh is quite deeply 
notched; the fifth, sixth, and seventh plates each with short ferrugi- 
nous-brown hairs, particularly at the sides, where they almost form 
tufts; terminal plate with its posterior margin rounded at the sides, 
acuminate in the middle, very slightly carinate along the median line; 
last three plates above quite hairy; dorsal’ terminal plate sometimes 
with a median longitudinal groove on its anterior portion; its posterior 
margin evenly rounded; transverse median vein of the hind wing gen- 
erally less arched and making no more than a right angle with the 
median vein. 

Variations. —In some cases there are black areas on all the dorsal 
abdominal plates; the femora also show a few black markings, and 
less often the entire abdomen may be nearly all almost black. North- 
ern specimens are liable to be particularly hairy, the hairs being pale 
yellow, giving the insects a fuzzy, pale, yellowish brown appearance, 
and partly concealing the pubescence, which also seems to be less 
developed in such specimens. 

Length.—Femuales, 20-25 mm.; males, 16-23 mm. 

This species has probably the widest distribution of any of the 
Chlorionine in America. I have seen specimens from Maine, New 
Hampshire, Massachusetts, New York, Ontario, Wisconsin, Michigan, 
Illinois, and Colorado on the north, and from almost every State 
southward to Florida, Texas, New Mexico, northern and southern Cal- 
ifornia, Utah, Nevada, and Colorado. I have also seen it from Mex- 
ico, and it is reported by Fox and Ducke from Brazil. Kohl and 
Cameron state that it occurs in Guatemala, Nicaragua, Costa Rica, 
Panama, Guiana, Venezuela, Cuba, Jamaica, and Santo Domingo. 
These last lists, however, include the subspecies, and I have no means of 
determining in which of these localities the typical form of the species 
occurs, - 

In Massachusetts it is taken in late June, July, August, September, 
and rarely in early October. It visits the flowers of sumach, clematis, 
asclepias, mint, ceanothus, and other plants. 

A specimen of this species from Para, Brazil, has a ferruginous 
petiole, but in all other regards seems to be typical. 

This species is well pictured in the Insect Book (Plate V, fig. 18). 
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CHLORION (PROTEROSPHEX) ICHNEUMONEUM AURIFLUUM (Perty). 


Sphex auriflua Perry, Delect. anim., 1834, p. 142. 
Sphex ichneumoneus var. aurifluus Koni, Ann. natur. Hofmus. Wien, V. 1890, 
p. 431. 

This subspecies differs from C. tchneumoneum as follows: The 
petiole and abdomen are ferruginous, the latter having a clear, reddish 
or resin-like shade; the legs, except the cox, are also of this color; 
the wings are rather fuliginous, but no more so than is sometimes the 
case in the typical form; the pubescence and hairs are a darker, richer 
volden, and the body as a whole appears somewhat more slender in 
proportion to its length than in the typical form. The length is about 
the same. 

| have studied specimens of this subspecies from Florida (Choko- 
loskee) and from Cuba. Kohl reports it from Mexico and Venezuela. 
In some examples portions of the abdomen are darker than the rest. 


CHLORION (PROTEROSPHEX) ICHNEUMONEUM FULVIVENTRIS 


( Guerin). 


Sphex fulviventris Guertx, Duperry, Voy. Coquille, Zool., II, 1830, p. 1. 
Sphex ichneumoneus var. fulviventris Kout, Ann. natur. Hofmus. Wien, V, 1890, 
p. 431. 
. 

This subspecies differs from the typical form as follows: Petiole and 
abdomen entirely ferruginous red, as in the last subspecies, more or 
less varied with darker; coxe black; anterior trochanters partly, mid- 
dle and posterior ones wholly ferruginous (I believe this may be vari- 
able); rest of the legs ferruginous except the claws and pulvilli which 
are dark or black, and the last tarsal segment which is sometimes 
darker than the rest; wings quite strongly fuliginous; mesonotum 
with a pubescent band along the anterior median groove; body hairs 
sometimes decidedly reddish. 

Length.—20-27 mm. 

I have examined specimens of this subspecies from Chokoloskee and 
Miami, Florida; Spanish Wells, Bahama Islands; Habana, Cuba, and 
from Jamaica. I have also seen specimens which are intermediate 
between this and the preceding subspecies. 


CHLORION (PROTEROSPHEX) CALIGINOSUM (Erichson). 


Sphex caliginosa Ericuson, Schomburgk, Reise in Guiana, III, 1848, p. 589. 

Sphex erythroptera Cameron, Biol. Centr.-Amer., Hym., I], 1888, p. 30, pl. m1, 
figs. 1, la. 

Sphex caliginosus Kont, Ann. natur. Hofmus. Wien, V, 1890, p. 415. 


Large, robust insects; body and legs entirely black; wings hyaline, 
with a dark yellowish-brown tinge near the base, the outer margins 
slightly fuliginous; hairs black. 
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Female.—Head large, rather quadrangular when viewed from above; 
clypeus quite convex laterally, coarsely, not closely punctured, and 
bearing long, rather stout, black hairs; its anterior margin reflexed, 
smooth, and with a broad shallow notch in the middle; sides of the 
frons and around the bases of the antennz covered with long hairs; 
the antenne appear to arise from slight depressions of the frons, 
which is very minutely punctured above except near the sides of the 
lateral ocelli; vertex and cheeks scatteringly punctured, with long 
hairs; the cheeks nearly as wide as the eyes; antenne black, the first 
segment of the filament longest, one-third longer than the second; 
mandibles black, stout, with a trace of dark ferruginous near the base 
of the anterior tooth; front face with scattered aciculations along its 
lower edge and with a number of long hairs on this edge or on the 
hinder face. 

Thorax.—Collar narrow, almost vertical in front and behind, not 
closely appressed against the mesonotum, rather flat near the median 
line; on the edge punctured, and with numerous hairs, shorter than 
those of the cheeks; prothoracic lobe sparsely, minutely punctured, 
with hairs of medium length and a fringe of pale brown hairs on its 
posterior margin; mesonotum minutely, closely punctured, covered 
with very short hairs; the anterior median groove not very pro- 
nounced; at the sides, beginning near the front edge of the tegule, 
the lateral margin is somewhat reflexed, this continuing backward, 
then inward on the hinder margin till the scutellum reaches its level; 
scutellum glistening, with minute, scattered punctures; with a broad, 
shallow, median depression behind; at each side near the anterior 
margin is a short, oblique ridge running outward and backward; post- 
scutellum glistening, sparsely, minutely punctured, with an evident 
median groove; median segment dull black, closely punctured, and 
quite closely covered with rather short, blackish, brownish, and gray- 
ish hairs, with a suggestion at some angles of faint transverse acicu- 
lations; the dorsum with a slight median depression, broadest behind; 
fovea rather narrow, crescentic; posterior end and sides of the median 
segment rather finely, not closely punctured, covered with rather long 
black hairs mixed with a few grayish ones; sides of the thorax with 
scattered punctures and long hairs; petiole straight, shorter than the 
posterior cox, with scattered minute punctures and long black hairs. 

Abdomen.—Long, ovate, rather more pointed behind than in front: 
above glistening, with scattered very minute punctures, becoming 
larger and more noticeable on the last three, and particularly on the 
last two plates, which bear brownish-black hairs on their sides, longer 
on the terminal plate; beneath glistening, with scattered punctures, 
particularly on the sides of the plates, from which hairs arise; on the 
last three plates the punctures and hairs are more closely placed; the 
first ventral plate has two ridges diverging backward from the end of 
the petiole. 





— 
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Wings.— Yellow hyaline, somewhat fuliginots along the outer mar- 
gins and quite dark yellowish-brown near the base; cubital vein of the 
hind wing frequently bent backward slightly near its middle, obsolete 
beyond the transverse cubital which seems to be a part of it rather 
than a cross vein; from the middle of the backward bend is a shadow 
as of an obsolete vein running outward and backward; transverse 
median vein nearly straight, about at right angles to the median vein; 
tegule brownish-black behind, black in front, with a few minute punc- 
tures on the anterior portion; more or less reflexed on the margins. 

Legs.—Black; coxe. trochanters and outer side of the femora with 
black hairs; fore metatarsi with ten or eleven comb teeth more or less 
alternating with spines; hind tibie with the inner contour straight 
except for a slight, elongated enlargement near the base; claws slightly 
lighter colored in the middle. 

Male. —Differs from the female as follows (taken from Kohl, as I 
have not seen this sex): Clypeus more strongly arched, its anterior 
margin truncate, without a reflexed edge; fifth, sixth, seventh, and 
eighth ventral abdominal plates with a thick clothing of brownish 
hairs. 

Length.—Females, 28-34 mm.; males, 28-31 mm. 

Specimens of this large species have been captured in Mexico, North 
Yucatan, British Honduras, Guatemala, Costa Rica, Panama, Vene- 
zuela, and Brazil, according to Kohl. Those 1 have seen were taken 
in Mexico, Santo Domingo, and Brazil, and one specimen taken Feb. 
2, 1906, at Grenada, West Indies, which has the wings darker and 
more brownish than usual. 


CHLORION (PROTEROSPHEX) PENSYLVANICUM (Linnzus), 


Sphex pensylvanica Lixnxvs, Centur. Ins. rar., 1763, p. 30 (not seen). 

Sphex pensylvanica Linnavus, Amoen. acad., VI, 1763, p. 412 (not seen). 

Sphex pensylvanica Linn vs, Syst. Nat., 12th ed., 1, 1767, p. 941. 

Sphex pensylvanica De Geer, Mem. Hist. Ins., III, 1773, p. 586, pl. xxx, fig. 2 
Sphex pensylvanica Fasricivs, Syst. Ent., 1775, p. 346. 

Pepsis pensylvanica Fasricius, Syst. Piez., 1804, p. 211. 

Sphex pensylvanica Parton, Proc. Bos. Soc. Nat. Hist., XX, 1880, p. 383. 

Sphex pensylvanicus Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 418. 


Large, robust insects; body and legs black; hairs black; wings 
strongly fuliginous, with a bluish or violet reflection; pubescence gen- 
erally absent, silvery when present. 

Female.—Head broad, quite quadrangular from above, the cheeks 
being full; clypeus strongly arched, its anterior margin evenly 
rounded, slightly reflexed, with a pair of very short, broad lobes at 
the middle; its surface coarsely punctured, with many, long, stout 
hairs, and in some cases with traces of silvery pubescence at the sides 
below the eyes; frons rather less coarsely punctured, quite smooth 
between the base of the clypeus and the antenne; with rather shorter 
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and more slender hairs, this being more noticeable near the ocelli; 
frontal suture well developed, continuing behind the ocelli; a suture 
runs obliquely backward just outside the ocelli; lateral ocelli nearer 
each other than to the eyes; vertex and cheeks rather finely punctured; 
with many quite long hairs, both being coarser on the lower part of 
the cheeks, which at their widest part are nearly as wide as the eyes; 
inner margins of the eyes parallel; antenne black, the scape with short 
hairs; first segment of the filament longest; the filament rather brown- 
ish sericeous; mandibles stout, black, tinged near the bases of the teeth 
with ferruginous; each reaching to the base of the other when closed; 
the anterior face strongly marked with ridges and aciculations, the 
inner edge near its base with a row of long, black hairs, and a similar 
row, but longer, on the posterior face close to the outer edge. 

Thorax.—Anterior face of the collar sloping upward at first from 
the neck below, then vertical; dorsal-edge narrow from front to 
rear, rather flattened in-the middle; posterior face closely appressed 
against the mesonotum; surface of the collar with numerous fine punc- 
tures and short hairs; prothoracic lobe with numerous hairs and a 
fringe of short, pale brown ones on the posterior margin; mesonotum 
closely, rather finely punctured, bearing many short hairs; its anterior 
median groove pronounced, extending backward one-third to one-half 
the length of the plate; lateral margin somewhat reflexed from the 
prothoracic lobe back to the posterior angle, then inward to where the 
scutellum rises to its level; scutellum large, quite high in the middle, 
with an evident median groove; its outer part in front reflexed; its 
surface minutely punctured and bearing short, erect hairs, chiefly at 
the sides; postscutellum narrow, with a median groove, with hairs 
and punctures about like the scutellum; dorsum of the median seg- 
ment coarsely roughened, almost transversely rugose, with a median 
depressed line which broadens behind to form a depressed area; the 
surface with many short, erect hairs; fovea large, shallow, crescentic; 
posterior end and sides of the median segment like the dorsum but bear- 
ing longer, more closely placed hairs; meso- and metapleura smoother, 
with scattered punctures, fewest on the horizontal part and lower half of 
the vertical part of the metapleura; with scattered, long hairs; petiole 
short, straight, with numerous long hairs. 

Abdomen.—Elongate ovate, about as much pointed in front as 
behind; quite gray sericeous above; the last two plates punctured and 
bearing hairs, both being coarsest on the last plate, the posterior mar- 
gin of which is rather acuminate at its sides but bluntly rounded in 
the middle; beneath gray sericeous, with fine, scattered punctures and 
short hairs, both being more abundant and much coarser on the last 
two plates; posterior margin of the fifth plate emarginate; last plate 
narrow, rather conical, its posterior margin narrowly rounded. 
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Wings.—Strongly fuliginous, with a strong bluish to violet reflection 
inside the outer ends of the cells, beyond which it isabsent; transverse 
median vein of the hind wing nearly straight, making a little more 
than a right angle with the median vein; discoidal vein nearly inter- 
stitial; the median, cubital, and subdiscoidal veins of both wings well 
developed beyond the ends of the cells; tegule black, sericeous. 

Legs.—All the cox, trochanters, and femora grayish sericeous, 
with scattered punctures and hairs least developed on the hinder pair; 
tibial and tarsal spines black; inner contour of hind tibie straight, the 
hinder face coarsely sericeous; fore metatarsus with nine comb teeth, 
shorter than half the metatarsus; the fringe on the hind tibial spine is 
coarse, almost tooth-like; tarsi rather sericeous. 

Male.—Differs from the female as follows: with more or less of 
silvery pubescence on the front of the head; generally with a small, 
silvery pubescent spot on the mesopleuron behind the prothoracic 
lobe; sometimes one at the base of the hind coxa, and rarely, one in 
the form of a crescent above the petiole and one on the posterior side 
of the hind coxa; seventh ventral abdominal plate quite deeply exca- 

vated behind and with a tuft of black hairs at each side; terminal ven- 
tral plate frequently densely clothed with pale brownish hairs. 

Length.—Fewmales, 25-34 mm.; males, 19-28 mm. 

This insect is quite common in the United States throughout the 
Upper and Lower Austral life zones. The most northern localities 
from which I have seen specimens are Durham, New Hampshire; 
Malden and Amherst, Massachusetts; New York, Indiana, Michigan, 
and Minnesota. From these States it is generally distributed to 
Georgia and Texas, while in the West I have seen examples from 
Folsom and Eldorado counties, California; and from Fort Lupton, 
Colorado. It should also occur in the mountainous regions of Mexico. 

Howard (The Insect Book, Plate VII, fig. 20) gives a good picture 
of this insect. 





CHLORION (PROTEROSPHEX) CHICHIMECUM (Saussure). 


Sphex chichimecus SaussurRE, Reise d. Novara, Hym., 1867, p. 40. 

Sphex chichimeca Cameron, Biol. Centr.-Amer., Hym., II, 1889, p. 33, pl. mt 
figs. 6, 6a 

Sphex chichimecus Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 420. 

Female.—Unknown. 

Male.—Black, with silvery white pubescent spots; wings transparent 
except on the outer margins and along the veins, where they are fuligi- 
nous, with faint bluish-violet reflection; rather slender insects. 

Head.—Quite broad and somewhat quadrangular from above, though 
the cheeks retreat sharply from the hinder margin of the eyes; clypeus 
somewhat arched laterally, with a slight longitudinal ridge on its upper 
third; black, rather sparsely silvery pubescent, least in the middle, and 











408 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXX1. 


with numerous, quite long, erect, black hairs; anterior margin some- 
what rounded downward at the sides, the middle slightly, broadly 
emarginate and with no reflexed rim; the clypeal pubescence extends 
upward on the frons to above the level of the antenne, and at the 
sides nearly as far as the level of the anterior ocellus; entire surface of 
the frons and vertex quite thickly covered with long, black hairs; 
frontal suture noticeable, forking in front of the ocelli; lateral ocelli 
nearer each other than to the eyes; just behind the ocelli is a slightly 
elevated, transverse-oval area which is somewhat blackish sericeous: 
frons and vertex finely punctured; cheeks very flat, retreating sharply 
from the posterior margin of the eyes, very slightly silvery-white 
pubescent close to the edge of the eye, and quite thickly clothed with 
long, white hairs, longer and closer below; inner margins of the eyes 
converging downward somewhat; antenne black, the scape with a 
tinge of ferruginous below; rather glistening; relative lengths of the 
filament segments 4';, #;, 7s, i474; mandible black, of moderate size, 
two-toothed, with a few short hairs on its posterior face and slight 
aciculations on its anterior face; the mandible seems to be rather short 
to reach the base of the other when closed. 

Thorax.—Collar black, its anterior face almost vertical; dorsal edge 
with a narrow band of silvery-white pubescence; the edge is not evenly 
rounded, but somewhat raised at the middle; anterior face black seri- 
ceous, with numerous, fairly long, grayish hairs; posterior face vertical, 
not closely appressed against the mesonotum, though quite close to it; 
anterior face of the collar and dorsal surface of the neck meeting at a 
right angle; the sides of the former quite thickly covered with fairly 
long, grayish hairs; prothoracic lobe silvery-white pubescent behind, 
and with a few long, whitish hairs; mesonotum with a narrow, silvery- 
white pubescent band on each side, beginning opposite the front 
margin of the tegula and extending back to the posterior end of the 
plate, then inward to meet the band from the other side; elsewhere 
black, somewhat sericeous, and with numerous rather short, gray or 
dark hairs; scutellum rather high, arched, black sericeous, with a 
slight median longitudinal groove, rather finely punctured, and with 
short gray hairs; postscutellum silvery-white pubescent as far laterally 
as the groove leading to the stigma of the median segment, and with 
quite numerous gray hairs; median segment black, its dorsum dull, 
dead black, with numerous fine punctures and long, whitish hairs: 
posterior end not forming a sharp angle with the dorsum; fove: 
shallow, crescentic; posterior end sparsely silvery-white pubescent, 
chiefly behind, and not extending to the stigmatal groove; with 
numerous long, whitish hairs; there is a band of silvery-white pubes- 

-cence extending from the hind coxa along the stigmatal groove about 
halfway to the stigma; behind and below the prothoracic lobe is a 
silvery-white pubescent spot on the mesopleuron, and also one above 
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the mesocoxa extending upward toward the other; remainder of the 
surface of the meso- and metapleura black, finely punctured, and quite 
: thickly covered with rather long, whitish hairs, longest below and just 
: under the base of the hind wing; petiole short, straight, black, with 
numerous long, whitish hairs, and apparently with a tinge of dull 





. ferruginous above, close to its junction with the abdomen; the length 
| of the petiole about four-fifths that of the second hind tarsal segment. 
Abdomen.—Black with a bluish reflection; rather slender and about 

equally pointed at both ends; the first dorsal plate coarsely grayish 
sericeous and with numerous moderately long, whitish hairs; the other 

dorsal plates very slightly sericeous but glistening, and with numer- 
) ous fine punctures; the sixth, seventh, and eighth plates more coarsely 
punctured, and with’ coarser black hairs, closer together at the sides; 
terminal plate evenly rounded behind; the posterior margins of the 
two preceding plates slightly emarginate; beneath, black, glistening, 
with a slight bluish reflection; with scattered, fine punctures and 

; black hairs; on the first plate, just at the junction of the petiole and 
abdomen, is a short, median ridge; the sixth plate is narrowest, 
broadly, slightly emarginate behind; seventh plate emarginate behind, 

with a number of erect, short, black hairs on the lateral margin, not 


quite dense enough to form a tuft; eighth plate quite thickly covered 
with very short, grayish hairs, its hinder margin a little nearer to 


being pointed than rounded; in some lights a lesser amount of hairs 
along the median line gives the appearance of a faint, median ridge, 
not really present. 

Wings.—Semihyaline except on the outer margin and along the 
veins where they are fuliginous with a faint, violet reflection; radial 
cell of the forewing somewhat fuliginous; transverse median vein of 
: the hind wing slightly arched, forming very little less than a right 
: angle with the median; discoidal vein not quite interstitial; cubital 
, and radial veins well developed beyond the transverse cubital vein; 
p tegule black, slightly sericeous near the middle, and with fine, scat- 
l tered punctures. 

1 Legs.— Black; fore coxe sparsely silvery-white pubescent anteriorly, 
, and with many long, gray hairs; the other cox, the trochanters and 
! the femora grayish sericeous and with many quite long, grayish hairs; 
’ tibie slightly grayish sericeous, the hind pair longer than the femora, 
3 the others shorter; hind tibiz strongly brown sericeous behind; their 
nt inner contour straight; tarsi grayish to brownish sericeous. 

: Length.—Males, 19 mm. (one specimen); Kohl gives 24 mm. 

h I have seen but one specimen o* this species, taken in Santo Domingo. 
- Other captures were from Mexico (Orizaba). It seems to be rare. 
t The specimen I have seen is in the collection of the American Ento- 
al mological Society and bore a label in Cresson’s handwriting, which 
e indicated that he thought it might be the male of his mandtbularis, an 


idea which may prove to be eorrect. 
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CHLORION (PROTEROSPHEX) MANDIBULARIS (Cresson). 


Sphex mandibularis Cresson, Trans. Am. Ent. Soc., II, 1869, p. 293. 
Sphex mandibularis Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 447. 

Type.—One female specimen collected by Dr. J. Gundlach in Cuba: 
now in the collection of the American Entomological Society in 
Philadelphia. 

The following description has been prepared from the type: 

Female.—Black; wings hyaline, the outer half somewhat fuliginous; 
pubescence rather dull, of a pale creamy brown color, perhaps not 
entirely natural; about the size of large specimens of C. ichneumoneum, 
with a stout abdomen. 

Head.—Rather quadrangular from above; clypeus quite strongly 
arched, black, its extreme lateral angle below the eye ferruginous; 
covered with brownish pubescence, thickest at the sides, and with long, 
black hairs; its anterier margin convex, evenly rounded, with a slight 
median notch; the pubescence extends up the sides of the frons to the 
level of the lateral ocelli; vertex with mixed blackish and whitish 
hairs which are quite long; cheeks stout, nearly as wide as the eyes, 
their greatest width lower down than usual; with a narrow pubescent 
band close behind the eye above; with a few black, and more gray 
hairs, most abundant and longest below; antenne black, the scape 
with a few short hairs; the first segment of the filament longest; man- 
dibles quite long, of the average stoutness, ferruginous to the bases of 
the teeth, the remainder black; the ferruginous part closely, coarsely 
grooved; with mingled ferruginous and whitish hairs behind. 

Thorax.— Horizontal part of the neck with an oblique pubescent 
band running outward and backward on each side; anterior face of the 
collar nearly vertical; dorsal edge narrow, pubescent; posterior face 
closely appressed against the mesonotum; the surface black sericeous, 
with long, gray hairs; the dorsal edge evenly rounded from side to 
side, lower than the mesonotum; prothoracic lobe black, pubescent 
behind, and bearing long, gray hairs; mesonotum coarsely black seri- 
ceous; with a lateral, pubescent band beginning at the front of the 
tegula and running backward, then inward and almost or quite meet- 
ing the band of the other side; the anterior median groove pubescent; 
the surface of the mesonotum with numerous, rather short, gray, and a 
few black hairs; scutellum with a slight median groove; coarsely black 
sericeous and with numerous rather short hairs; postscutellum pubes- 
cent, without any evident groove; median segment quite thickly cov- 
ered with long cream-colored hairs; behind and at the sides the same, 
except that the hairs are white and longer (the dorsum has been wet 
and the hairs are so matted that exact conditions there are uncertain); 
stigmatal groove present; there is a small pubescent spot behind the 
prothoracic lobe, a short, small band running upward from the middle 
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coxa, and a broader band running upward from the base of the hind 
coxa about half way to the stigma; the rest of the pleural surfaces 
black sericeous, with quite long, whitish hairs; petiole shorter than 
the hind coxa, straight, black, well clothed with short, and some longer, 
white hairs. 

Abdomen.—Rather short, stout, ovate, more pointed behind than in 
front, black above; anterior plates sericeous, with a few scattered, 
rather coarse punctures on all the plates; the last three plates with 
short to long, black hairs; last plate rounded acuminate behind; beneath 
black, somewhat glistening, with scattered, rather coarse punctures 
and black hairs, most coarse and abundant posteriorly; the terminal 
plate rounded acuminate behind. 

Wings.—Hyaline, slightly fuliginous along the veins and outer half; 
tirst transverse cubital vein of the fore wing curving into the second 
cubital cell; transverse median vein of the hind wing leaving the 
median at a right angle with the latter, but curving somewhat, almost 
at once, so that as a whole the angle between the two veins is less than 
a right angle; discoidal vein nearly but not quite interstitial; cubital 
vein well developed beyond the transverse cubital vein; tegule black. 

Legs.—Black; anterior cox sericeous, almost pubescent outside, 
and with numerous long, gray hairs; posterior cox slightly pubescent 
behind; the legs as a whole strongly sericeous; hind legs with a faint 
reddish-brown tinge; fore metatarsus with ten comb teeth about half 
as long as the metatarsus; diameter of the hind tibia gradually increas- 
ing outward, but with a slight additional increase near the tip; hind 
tibial comb coarsely fringed, almost with spines rather than hairs; 
posterior face of the hind tibia strongly brown sericeous; claws two- 
toothed, black. 

Length.—Female, 23 mm. 

This interesting insect seems to be different from any of the other 
species of Chlorion which I have seen. If not, it is certainly an aber- 
rant. Its general appearance is such that I regard Cresson’s sugges- 
tion that it may be the female of C. chichimecum as not unlikely to be 
correct. Thus far Cuba is the only locality known for it. 


CHLORION (PROTEROSPHEX) BEATUM (Cameron). 


Sphea beata Cameron, Biol. Centr.-Amer., Hym., II, 1888, p. 31. 
Sphex beatus Koni, Ann. Natur. Hofmus. Wien, V, 1890, p. 424. 


I have seen no specimens of this species in any of the collections 
which have come to me, accordingly I give here a translation of Kohl’s 
description, making certain changes (he counts the pedicel as the first 
segment of the filament) of names, in order that it may agree with the 
other descriptions in this paper. This will also include Cameron’s 
original description as Kohl ,included that in his. I have omitted 
Kohl’s Latin diagnosis. 
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Length.—20 mm., male. 

Form slender, also the legs and antenne. 

Black. Fore and middle legs in part rust red; hairs of the head and thorax yel- 
low; almost no pubescent spots are noticeable; wings strongly fuliginous with blue- 
violet reflection. 

Clypeus squarely cut off in front; inner borders of the eyes slightly converging 
toward the clypeus; nearest distance of the eyes at the vertex equal to the length of 
the first and half of the second filament segments; scutellum arched as usual. 

Dorsum of the median segment finely transversely aciculate; petiole relatively 
long, as long as the second segment of the very elongated hind foot, also as long as 
the pedicel and first filament segment together; ventral plates of the fifth, sixth, and 
seventh segments without close, long hairs or pubescence; form of the ventral plate 
of the eighth segment; Plate XII, fig. 101. 

Cameron has sent me the male but not the female to examine. Therefore I give 
here the description of that author: 

Nigra, femoribus tibiisque anticis rufis, capite, pro et mesonoto dense aureo-villosis, 
metonoto dense albo-villoso; alis violaceis ~ 9. 

Long, 30 mm. 

Habitat.—Mexico, Temax, in north Yucatan (Gaumer); Guatemala, Pantaleon, 
1,700 feet (Champion). 

On the head the golden pile is very dense, except on the center of the clypeus, and 
on the vertex and occiput (perhaps rubbed off); the pronotum in front is bare, and 
the center of the mesonotum also. Eyes parallel, but very siightly converging at the 
top. Clypeus with some large punctures, the apex rounded, the furrow wide and 
deep; basal half of the mandibles reddish, aciculated. Mesonotum slightly 
depressed toward the apex in the center, as is also the pronotum; metanotum opaque, 
coarsely transversely aciculate, densely covered with a soft, white, woolly pubes- 
cence, and slightly depressed in the center toward the apex. Petiole as long as the 
hind coxee, sparsely covered with long, white hair. Apex of the abdomen slightly 
punctured and sparsely covered with long hair. 

The statement as to the length of the species, 30 mm., appears to be an error, as 
the male type sent measures only 20 mm. 


In some regards this description is suggestive of Chlorion mandibu- 
laris Cresson. 


CHLORION (PROTEROSPHEX) BRASILIANUM (Saussure). 


Sphex brasilianus SaussurkE, Reise d. Novara, Hym., 1867, p. 39. 

Sphex tinctipennis Cameron, Biol. Centr.-Amer., Hym., II, 1888, p. 32, pl. 111, 
fig. 5. 

Sphex brasilianus Koni, Ann. natur. Hofmus. Wien, V, 1890, p. 426. 

Sphex brasilianus Koni, Ann. natur. Hofmus. Wien, X, 1895, p. 60. 

Sphex brasilianus Fox, Proc. Acad. Nat. Sci. Phila., 1897, p. 376. 

Sphex brasilianus Ducks, Zeits. f. Syst. Hym. u. Dipt., I, 1901, p. 242. 


I have seen no specimens of this species, and am therefore obliged 
to give here a translation of the description given by Kohl: 


Length.—20-25 mm., female. 

Body black. Legs wholly black or more or less red. In the example described 
by Saussure the entire femora, tibize, and tarsi are rust red; in other examples in the 
Vienna Natural History Museum dark pitchy red spots show on the four anterior 
legs; Cameron’s type has the legs entirely black. Wings pale, with a weak yellow 
reflection. 
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Head and thorax with rich pubescent spots; these are yellowish-white, nickel col- 
ored. This pubescence is present on the collar, as lateral bands on the dorsulum, 
upon the prothoracic lobes, as spots immediately behind this and on the mesopleu- 
ron above the middle coxa, as a streak following the stigmatal groove on the meta- 
pleuron, on the postcutellum, and upon the hinder end of the median segment. In 
Saussure’s specimen of brasilianus the entire end of the median segment is not pubes- 


cent, but ornamented by two stripes which are separated by a bare spot. Longer 
hairs dirty white. 

Inner margins of the eyes parallel. Least distance apart of the eyes upon the clyp- 
eus less than double the length of the petiole, which is scarcely shorter than the 
second and longer than the third hind tarsal segment. Least distance apart of the 
eyes upon the vertex slightly greater than the length of the first segment of the fila- 
ment. Dorsum of the median segment finely leather-like; somewhat shorter than in 
tevanus, and therefore appears more compact. 

Metatarsus of the fore legs with eight comb teeth on the outer border. 
tour of the hind tibiz straight. (Kohl, 1890.) 

Male.—Black. Legs for the greater part pitchy red; in the specimen before me 
the coxze, the trochanters and the femora on their posterior side except on the tip 
are pitchy red. The long abundant hairs of the head, thorax, and median segment 
are dirty yellow; the collar above, the prothoracic lobes, and a spot behind them, a 
spot above the middle cox and another above the hiud coxze, the dorsulum on the 
inner border of the bases of the wings (lateral bands), the postscutellum and the 
median segment on both sides behind near the petiole are coppery yellow pubescent. 
Wings quite clear, with a weak yellow reflection. 

Mandible two-toothed. 


Inner con- 


The labrum shows only a hint of a median longitudinal 
ridge. The inner margins of the eyes converge toward the clypeus. The least dis- 
tance apart of the eyes at the clypeus about equals the length of the first plus half 
that of the second filament segment; and upon the vertex equals that of the pedicel 
plus the first filament segment. The lateral ocelli are almost as far apart as they are 
from the eyes. The first filament segment is about as long as the second plus one- 
third of the third. 

Seutellum with a longitudinal impress in the middle. 


Dorsum of the median seg- 
ment finely leathery. 


Petiole somewhat longer than the second hind tarsal segment, 
aud therefore long, as compared with many other. species. The ventral anal plate is 
slightly ploughshare shaped and pointed, more than in umbrosus Chr. 


The upper 
anal plate with a strong curve. 


Structure of the genital apparatus illustrated as 
figure 34 of plate V; it most closely resembles that of Sph. incomptus Gerst. (Kohl, 
1895. ) 

Some writers seem to regard tinct/pennis Cameron as a variety or 
subspecies of brasi/ianum rather than as the same. As I have not 
seen either | do not feel competent to express any opinion on the point. 
C. brasilianum as such has not been reported from any localities 
within the limits of this paper, but ¢¢nctipennis bas been taken in 
Costa Rica and Guatamala (El Tumbador, 2,500 feet). Kohl does not 
recognize any variety of brasilianum and places tinctipennis in the 
synonomy; accordingly the description above should be satisfactory 
for the latter. 


Proc. N. M. vol. xxxi—06 
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CHLORION (PROTEROSPHEX) TEXANUM (Cresson). 


Sphex texana Cresson, Trans. Am. Ent. Soc., 1V, 1872, p. 212. 


> 


Sphex tecanus Kou, Ann. natur. Hofmus. Wien, V, 1890, p. 427. 

Type.—** Five male and female specimens. (Belfrage; Boll.)” In 
the collection of the American Entomological Society, in Philadelphia, 
are about a dozen specimens of this insect from Texas, one bearing 
Cresson’s label, and which therefore must be regarded as one of the 
types. In the National Museum are two females and a male labeled 
‘**Texas Belfrage,” **Type No. 1688 U.S.N.M.” In the collection at 
Harvard College are two females marked ‘* Dallas Tex. Boll Type.” 
Some one of these six must be a metatype or a homotype, but all are 
correctly identified at least. 

Rather slender insects; body black, except the abdomen, which may 
be partly ferruginous; wings hyaline, slightly fuliginous on the outer 
margins; pubescence pale golden to silvery. 

Female.—Head broad, quadrangular, the cheeks being quite broad; 
clypeus somewhat arched laterally, it and the frons thickly covered 
with pale golden to silvery pubescence to a point above the antenne, 
and nearly to the ocelli in some cases, with long hairs of the same 
color; the pubescence is less thick on the middle and anterior margin 
of the clypeus, which is black, very minutely punctured, and also with 
coarse punctures; anterior margin of the clypeus evenly rounded, not 
noticeably reflexed, with a short, median, truncated projection, often 
concealed by the pubescence; portion of the frons not covered by 
pubescence minutely, sparsely punctured, sericeous; lateral ocelli 
nearer the eyes than each other; vertex and cheeks punctured like the 
frons; gray sericeous, the occiput and cheeks behind with a few pale 
hairs, longer on the lower part of the cheeks, which are three-fourths 
as wide as the eyes; inner margins of the eyes slightly converging 
toward the clypeus; antenne black, the scape and pedicel with a dark 
ferruginous tinge; the scape with numerous short, yellowish hairs on 
its inner face, and a narrow, sericeous band in some cases; filament 
yellowish-gray, sericeous, its first segment longest; mandible black, 
with a ferruginous tinge from the base to the base of the teeth; with 
scattered aciculations on the anterior face, a few yellowish hairs on 
the inner edge, and a fringe of similar hairs on the lower edge of the 
posterior face; when closed, the tip of a mandible reaches beyond the 
base of the other. 

Thorax.—Collar pale sericeous, its dorsal edge yellowish-silvery 
pubescent, the edge being slightly flattened in the middle; anterior 
surface nearly vertical, with scattered, long, pale hairs; posterior face 
not closely appressed against the mesonotum; prothoracic lobe 
black, its posterior half covered with pale golden to silvery pubes- 
cence, mingled with long, silvery hairs; mesonotum with a more 
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or less developed silvery pubescent band on each side, extending 
from in front of the tegula backward to the end of the plate, 
then inward toward the band of the other side, which it usually 
does not quite meet; median anterior groove very slight; surface 
of the mesonotum elsewhere sericeous, with very minute punce- 
tures, and scattered, coarser ones; scutellum black, sericeous in 
certain lights, with a few small, scattered punctures, and a very 
slight median groove; postscutellum silvery pubescent, with a median 
groove, the pubescence extending to the lateral edge of the dorsum 
of the median segment; dorsum of the median segment sericeous, with 
a slight, longitudinal, elongate-oval depression in front of the fovea; 
posterior end of the segment with two spots of dense, silvery pubes- 
cence, confluent at the middle and extending part way around the 
petiolar articulation; between these spots and the stigmatal groove the 
surface is black, with short, transverse aciculations near the dorsum; 
entire surface of the median segment quite thickly clothed with pale 
hairs, longest behind; surface of the dorsum dull black, minutely 
roughened; mesopleuron with a pale pubescent spot just behind the 
prothoracic lobe; the rest of the plate black, quite smooth or very 
minutely punctured, and with many very short, erect, pale hairs; there 
is a very faint pubescent spot in front of and above the mesocoxa and 
a well-developed pubescent band running upward from the hind coxa 
along the stigmatal groove to the stigma and in some cases showing a 
little behind the groove; aside from these pubescent areas the surface 
of the metapleuron is black, quite smooth, and sparsely covered with 
short hairs; petiole short, black, sericeous, bearing numerous whitish 
hairs. 

Abdomen.—Elongate-oval, longer than the thorax, about equally 
pointed at both ends; sericeous above, particularly on the anterior 
half; the first and most of the second dorsal plates dull ferruginous, 
the amount of ferruginous varying in different specimens; remaining 
plates black or varied more or less with ferruginous; last two dorsal 
plates rather coarsely punctured, the punctures coarser and closer on 
the last, both plates bearing scattered brown hairs; beneath rather 
glistening, bearing a few scattered hairs on each plate, rather more 
abundant posteriorly; apparently, extremely closely and minutely 
punctured, and with a few more pronounced, scattered punctures, 
which are most numerous posteriorly; dorsal and ventral terminal 
plates rather narrowly rounded behind. 

Wings.—Hyaline, rather fuliginous on the outer margin, this being 
strongest on the fore wing and just beyond the end of the radial cell; 
first recurrent vein of the fore wing almost interstitial with the second 
transverse cubital vein; transverse median vein of the hind wing 
slightly arched, making rather more than a right angle with the median; 
discoidal vein not interstitial; cubital vein with a slight backward bend 
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near its middle, nearly or quite obsolete beyond the transverse cubital, 
these two meeting very sharply; cubital and subdiscoidal veins of the 
fore wing nearly or entirely obsolete beyond the ends of the cells; 
third cubital cell with almost no margin on the radial cell, the second 
and third transverse cubital veins almost meeting there; tegule finely, 
sparsely punctured, blackish to more or less ferruginous. 

Legs.—Black or very dark brown; anterior coxe sericeous in front, 
the middle and hinder ones only faintly so; hind coxe silvery pubes- 
cent behind; coxe and trochanters with short hairs, most abundant on 
the fore legs; fore femora quite hairy beneath and with a trace of a 
silvery pubescent line in some cases; all the femora with a few small, 
scattered punctures; tibiz and tarsi sericeous, the hind tibize densely 
so behind; fore metatarsus with ten short comb teeth, the first shorter 
than the others; tarsi rather lighter than the other leg segments, their 
claws ferruginous except the tips, which are black. 

Male.—Differs from the female as follows: Abdomen more seri- 
ceous above; cheeks about half the width of the eye; posterior half of 
the last dorsal abdominal plate closely covered with short, brown hairs 
pointing backward; the posterior margin of this plate evenly rounded 
at the sides and with a shallow notch in the center; seventh ventral 
plate quite excavate behind, with a fringe of yellowish hairs along its 
outside edge; terminal ventral plate rather narrow, with a median 
ridge, its posterior margin rounded at the sides, with a somewhat 
acuminate median projection; the abdomen as a whole black, but with 
a slight ferruginous tinge above at the base and on the first two or 
three segments beneath; tegule variously mottled with black and 
dark ferruginous. 

In some specimens the first recurrent vein of the fore wing is not 
nearly interstitial with the second transverse cubital and the amount of 
ferruginous on the abdomen of the male is quite variable. 

Length.—Females, 21-24 mm.; males, 21-23 mm. 

This pretty species appears to be quite common but local in its dis- 
tribution, as all the specimens I have seen were captured in Texas. 
The only closer data are for two examples taken at Dallas. Cresson 
says it isa common species taken on Solidago flowers in September 
and October. 

It is pictured in the Insect Book on Plate XI, figs. 3 and 6 (the 
latter being named ¢tenanus by a misprint). 


UNIDENTIFIED SPECIES. 


Iam unable to recognize the following species, which have been 
described as having been taken within the geographical limits covered 
in this paper, though I have in some cases ventured to guess at what 
they may be. The name given is that under which the description 
was published. ° 
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SPHEX ARGENTATA Dahlbom. 


Smith records this insect from Greece, India, Java, Africa, and 
from St. Johns Bluff, Florida. It is a well-known Old World species, 
and as no other record of its capture in America exists it is probably 
an erroneous record and may safely be omitted from the American 
faunal lists. 


SPHEX AURULENTA Fabricius. 


The only authority for this species as American is the locality ‘‘Am. 
bor.” in Dalla Torre’s Catalogus Hymenopterorum, and as there seems 
to be no other record of it from this country, while it is well known 
from India and China, I must consider this as an error and regard it 
as not an American insect. 


SPHEX CRCSUS Lepeletier. 


Sphex cresus LEPELETIER, Hist. Nat. Ins. Hym., III, 1845, p. 351. 


This insect was described from ‘‘Amerique Septentrionale. Mon- 
tagnes rocheuses.” Dalla Torre suggests that it may be a variety of 
C. ichneumoneum, and this may be correct. 


SPHEX DIMIDIATA De Geer. 
Sphex dimidiata De Geer, Mem. Hist. Nat. Ins., III, 1773, p. 589, pi. xxx, fig. 5. 


This species, which was from Pennsylvania, is compared with a 
Sceliphron, and it may also be one of that genus. The figure is of no 
assistance. 

SPHEX DIMIDIATA Lepeletier. 


Sphex dimidiata Lerevetier, Hist. Nat. Ins. Hym., III, 1845, p. 352. 


From ‘*Amerique Septentrionale.” It may possibly be a fuliginous 
winged (. ichneumoneum. 


SPHEX DORSALIS Lepeletier. 


Sphex dorsalis Lereverier, Hist. Nat. Ins. Hym., III, 1845, p. 347. 
Lepeletier’s description was prepared from a male taken at Cayenne. 
It is possible that it is a specimen of C. spiniger, with considerable 
ferruginous on the abdomen, but no certainty seems possible. 


SPHEX EXCISUS Kohl. 


Sphex excisus Konz, Ann. natur. Hofmus. Wien, V, 1890, p. 362. 
I am unable to separate this species by the description from C. b/fo- 
veolatum Taschenberg, as the differences are mainly those of relative 
lengths of different parts, and some specimens I have examined agree 





@Cat. Hym. Brit. Mus., IV, 1856, p. 252. 
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with erc/sus in some of these measurements and with b¢foveolatum in 
others. As it is very possible that I have not seen this species 1 place 
it here. 

SPHEX INSTABILIS Smith. 


Sphex instabilis Smiru, Cat. Hym. Brit. Mus., IV, 1856, p. 263. 

This description is suggestive of an /sodontia in some regards, and I 
have wondered if it could be C. erornatum. The locality given is 
** North America.” 

SPHEX MIXTA Fabricius. 


Sphexr mixta Farricivs, Ent. Syst., [V, 1794, p. 457. 
SPHEX NEOXENUS Kohl. 


Sphex neoxenus Koni, Ann, natur. Hofmus. Wien, V, 1890, p. 363. 


Kohl expresses doubt as to the correctness of the locality given on 
his specimen of this insect (Vancouver Island), as it looks to him 
more like a South American form. In a collection of Sphecidxe from 
Argentina, which I have had the opportunity to study. are specimens 
which come nearer this species than any other, differing from it 
mainly in the amount and distribution of the color. Iam therefore 
inclined to indorse Kohl’s opinion and regard this as a South Ameri- 
can species. 

SPHEX OPACA Dahlbom. 


Sphex opaca DantBpom, Hym. Eur., I, 1845, p. 437. 
This may possibly be C. flavitarsis. It is from ‘* Americ. merid.” 
SPHEX PETIOLATA Drury. 


Sphex petiolata Drury, Ill. Nat. Hist., II, 17738, p. 75, pl. xxxrx, fig. 7. 


g. 
From Jamaica. Apparently a Sceliphron. 
SPHEX SINGULARIS Smith. 
Sphex singularis Smiru, Cat. Hym. Brit. Mus., IV, 1856, p. 261. 
It is possible that an examination of the type of this species would 


show it to be the same as (. spiniger, though this can not be demon- 
strated from the description. It is from Honduras. 


SPHEX SINGULARIS Cameron. 


Sphex singularis Cameron, Biol. Centr.-Amer. Hym., II, 1889, p. 33, pl. 11, 
figs. 7, 7a. 
From Mexico, Guatemala, Honduras, and Panama. Is it the same 
as the last? 
PEPSIS T Palisot Beauvais. 


Pepsis T Pattsor Beauvais, Ins. rec. en Afr. and Amer., Hym., 1805, p. 117. 
Sphec T Smirx, Cat. Hym. Brit. Mus., LV, 1856, p. 260. 
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Apparently a Sce/iphron. The name was given because of a T-shaped 
mark on the back of the thorax, and none of the insects I have seen 
has such a mark. 

The locality given is Santo Domingo. 


SPHEX VAGA Christ. 
Sphex vaga Curist, Natur. d. Ins., 1791, p. 305. 
SPHEX VIOLACEIPENNIS Lepeletier. 
Sphex violaceipennis Lerecetier, Hist. Nat. Ins. Hym., IIT, 1845, p. 349. 
Described from ** Philadelphia.” It may prove to be C. (2’almodes) 
abdominalis Cresson. 


INDEX TO GENERAL SUBJECTS AND STRUCTURAL 
TERMS. 
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singularis Cam ................ 392,418 
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GION Seiccdccscus 307, 308, 311, 377 
CNS oc cecasa eckunws 310, 312, 414 
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EXPLANATION OF PLATES. 


The figures on the following plates were prepared by tracing from 
photographs as is shown in some cases by a lack of bilateral symmetry 


due to the angle at which the photograph was taken. 


In this way 


accuracy of outline and in the relation and proportion of the parts was 

assured, while at the same time other and non-essential features could 
. . . “i . 

he omitted, giving the figures the character of diagrams. 


The plates are by the author. 


Puate VI. 


Fig. 1. Side view of the b« ly of Chlorion (Proterosphe.) ichneumoneum. 


a, prothorax. 

al, neck. 

a2, collar. 

a3, prothoracic lobe. 
ac, anterior coxa. 

b, mesothorax. 

61, mesonotum. 

62, scutellum. 


63, mesothoracic episternum. 


b4, episternal groove 


b5, mesothoracic epimeron. 


¢, metathorax. 
cl, postscutellum. 
c2, metapleuron. 


c3, metathoracic epimeron. 


c4, metapleural lobe. 
d, median segment. 


dl, dorsum. 

d2, end. 

d3, side. 

d4, stigma. 

d5, fovea. 

d6, stigmatal groove. 
J, funiculus. 

fw, fore wing. 

hw, hind wing. 

l, lobe. 

mc, mesocoxa. 

p, petiole. 

pe, posterior coxa. 

8, stigma. 

st, sting. 

t, tegula. 

1-6, abdominal plates. 
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Dorsal aspect of the thorax of Chlorion (Chlorion) cyaneum. The median 
impressed lines on the mesonotum have been somewhat increased to show 
their appearance in other subgenera. Lettering as in fig. 1. 

3. Hind tibia of Chlorion (Proterosphex) cubensis, showing the apical enlargement 


7] 
a 
bo 


on the inner side. 

4. Hind tibia of Chlorion ( Proterosphexr) lautum, showing the curved inner con- 
tour of the piece. 

5. Hind tibial comb spine of Chilorion ( Proterosphex) ichneumoneum, showing its 
fringe of hairs on the inner side. 

6. Hind tibial comb spine of Chlorion ( Priononyx) atratum, showing the teeth 
on the inner side. 

Piate VII. 


Fig. 7. Fore and hind wings of Chlorion ( Proterosphex) ichneumoneum, with the veins 
named according to the usual nomenclature. 
a, anal. r, radial. 
am, apical margin. rel, tirst recurrent. 
ax, axillary. re2, second recurrent. 
b, basal. 8s, stigma. 
ce, costal. sc, subcostal. 
cu. cubital. sd, subdiscoidal. 
d, discoidal. si, sinus. 
ft, fold tc, transverse cubital. 
ff, frenal fold tcl, first transverse cubital. 
fh, freral hooks. te2, second transverse cubital. 
m, median. ic3, third transverse cubital. 
pm, posterior margin. im, transverse median. 


Fig. 8. The same wings with the veins named according to the nomenclature of 
Comstock and Needham. 


Piate VIII. 


Fig. 9. The same wings with the cells named according to the usual nomenclature. 


a, anal. cu4, fourth cubital. 
ap\, first apical. dl, first discoidal. 
ap2, second apical. d2, second discoidal. 
c, costal. d3, third discoidal. 
cu, cubital. m, median. 

cul, first cubital. r, radial. 

cu2, second cubital. sm, submedian. 


cu3, third cubital. 


Fig. 10. The same wings with the cells named according to the nomenclature of 
Comstock and Needham. 
11. Outline of the posterior margin oi the sixth ventral abdominal jp late of 
Chlorion ( Priononyx) biforveolatum, male, showing the median excision. 
2. Antenna of Chlorion ( Proterosphex) ichneumoneum. 
b, bulb. p, pedicel. 
fil, filament. 8, Scape. 
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14. 
15. 
16. 
17. 
18. 
19. 
20. 
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Piate IX. 


Wings of Chlorion (Chlorion) cyaneum. 

Wings of Chlorion ( Palmodes) leviventris. 

Wings of Chlorion (Priononyx) atratum. 

Wings of Chlorion ( Priononyx) ferruginenm. 

Wings of Chlorion ( Isodontia) harrisi. 

Claw of Chlorion ( Prot rosphex) ichnevmoneum. 

Claw of Chlorion ( Priononyx) striatum. 

Claw of Chlorion ( Priononyx) ferruginenin. 

Fore tibial comb of Chlorion (Proterosphes) ichneumoneum. 


PLaTe X. 


Face of Chlorion (Chlorion) cyaneum. 

Face of Chlorion ( Palmodes) leviventris. 

Face of Chlorion (Priononyx) atratum. 

Face of Chlorion ( Proterosphea ) ichneumoneum. 

Face of Chlorion (Isodontia) auripes. 

Fore metatarsal comb of Chlorion ( Prionony«) jerrugineum. 
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Fig. 3. Fig. 4. Fig. 5. 


NORTH AMERICAN DIGGER WAsps. 


FOR EXPLANATION OF PLATE SEE PAGES 421-422. 
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NORTH AMERICAN DIGGER WAsps. 


FOR EXPLANATION OF PLATE SEE PAGE 422. 
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NORTH AMERICAN DIGGER WASPS. 


FOR EXPLANATION OF PLATE SEE PAGE 423. 
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Fig. 22. Fig. 23. 


Fig. 26. Fig. 27. 


‘B 


NORTH AMERICAN DiGGER Wasps. 
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ON THE DIURNAL LEPIDOPTERA OF THE ATHABASKA 
AND MACKENZIE REGION, BRITISH AMERICA. 


By Merrirr Cary, 


Of the U. S. Biological Survey. 


INTRODUCTION. 


During the summer of 1903 I was engaged in making a biological 
exploration in portions of the Athabaska and Mackenzie valleys for 
the United States Department of Agriculture. My time was chiefly 
occupied with the larger forms of life, but a good opportunity was 
afforded for making observations upon, and collecting a representative 
series of, northern butterilies. Nearly 150 specimens were taken, rep- 


resenting 45 species and subspecies. Two butterflies in this collection 
proved new to science. Dr. Harrison G. Dyar has recently described 
them as Gneis caryéi and neis nahanni.4 

The region traversed lies between the fifty-fifth and sixty-third 
parallels of latitude, and includes portions of the valleys of the Atha- 
baska, Slave, and Mackenzie rivers, and of their lake basins, Atha- 
haska and Great Slave lakes. 

Edward A. Preble, also of the Department of Agriculture, whom 
| accompanied in 1903, made a small collection in August of that 
year at Fort Rae, Great Slave Lake, and on the traverse between 
that post and Great Bear Lake. Wintering at Fort Simpson, Mr. 
Preble spent the following summer in the lower Mackenzie Basin, and 
secured a representative collection of butterflies as far north as Fort 
McPherson (latitude 67° 20’). A new form of Thanaos propertius, 
from the mouth of Nahanni River, is described for the first time in the 
present paper. ; 

These two collections, representing 53 species and varieties, form a 
very good basis for a preliminary report on the butterflies of this little- 
known region. I presented to the United States National Museum 
that portion of the material which was desired for the national 
collections. 


«Proc. Ent. Soc. Was'., V1, 1904, p. 142. 
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Most of the localities at which collections were made are somewhat 
obscure, and not all are indicated upon modern maps. With one 
exception they are trading posts of the Hudson’s Bay Company. It 
may be well to mention the more important localities, with latitude 
and other data, in the following introductory list: 

Fort Me Murray, Athabasha.—At the confluence of the Clearwater 
and Athabaska rivers. Collections were made along the Athabaska 
River, near this post, early in August, 1903. 

Fort Chipewyan, Athabaska.—On the north shore of Athabaska 
Lake near its outlet. The eastern portion of the lake was still ice- 
bound when I reached Chipewyan on June 1, 1903, but the western 
part had been navigable for some days. Vegetation was not far 
advanced at that time, but several balmy days in succession brought 
out many butterflies, and a number of species were collected. Fort 
Chipewyan is a good spot for collecting, there being many open, mossy 
slopes with a southern exposure on the Archean hills about the post. 

Smith Portage . Athabaska (latitude 60 ). —A 16-mile portage around 
the Smith Rapids, connecting Smith Landing, Athabaska, and Fort 
Smith, Mackenzie. Butterflies were numerous in the muskegs“¢ and 
about the water holes along the portage trail, June 11 to 13, 1903. 

Fort Resolution, Mackenzie.—On the south shore of Great Slave 
Lake near the delta of Slave River. Fair collecting was obtained on 
the open ground between the post and the lake shore late in June. 

Iluy River, Mackenzie.—At the debouchuré of Hay River on the 
southwest shore of Great Slave Lake. The last three days of June 
were spent here, but owing to the inclemency of the weather very little 
collecting was done. A few species were taken in a swampy tract 
adjoining the lake. 

kort Rae, Mackenzie.—On the northern arm of Great Slave Lake. 
A few species were collected by Mr. Preble in August, 1903. Hud- 
sonian faunal conditions. 

fort Providence, Mackenzie.—On the north bank of the Mackenzie 
River, a short distance west of Great Slave Lake. Butterflies were 
numerous early in July. Many species were taken in the open pasture 
back of the post, chiefly at the flowers of the silverberry (Z/xagnus 
argentea), and a species of gooseberry (Ribes orycanthoides). 

Fort Simpson, Mackenzie (latitude 61° 52').—At the confluence of 
the Liard and Mackenzie rivers. Mr. Preble collected here in May, 
1904, and several collections have been made in the past. One of the 
best localities in the North for the lepidopterist. 

Mouth North Nahanni River, Mackenzie.—W est bank of Mackenzie 
River, 75 miles below Fort Simpson. The Mackenzie is here sharply 


«Throughout British America the term ‘‘muskeg’’ is applied to a peculiar type of 
swamp or bog in which moss has accumulated to a considerable depth. It usually 
supports a scanty growth of tamarack or spruce. 








re 











NO. 1488. BUTTERFLIES OF BRITISH AMERICA—CARY. 427 





deflected to the northward by the Nahanni Mountains, an eastern 
spur of the Rockies, and a range of some 3,000 feet altitude closely 
parallels the river on the west. Several mountain forms of butterflies 
were taken in this vicinity, while on the plain between the river and 
mountains, where the typical northern spruce forest and muskeg 
conditions obtain, species of more general distribution were secured. 

Fort Norman, Mackenzie.—On the Mackenzie River, near the mouth 
of Bear River. Mr. Preble collected a few species here in June, 1904. 

Fort Good Hope, Mackenzie (latitude 66° 15').—On Mackenzie River. 
Some very interesting species were obtained by Mr. Preble late in 
June, 1904. A good locality for semi-Aretic forms. Hudsonian zone 
conditions predominate. 

Fort Me Pherson, Mackenzie (latitude 67° 20').—On Peel River, 30 
miles above its confluence with the Mackenzie. In this region the 
forest trees are very much dwarfed, and in places an approach to Bar- 
ren Ground conditions is found. The butterflies which Mr. Preble 
obtained here early in July, 1904, were chiefly Arctic species and 
highly interesting from a geographic point of view, since they serve 
to fill in the gap between the Alaskan fauna and that of eastern Arctic 
America. 
PREVIOUS WORK. 


Although a few butterflies had been brought back to England from 
Boothia Felix by Sir John Ross, one of the earlier Arctic explorers, 
the vast region of tundra and forest on the mainland to the west and 
southwest, now knownas Mackenzie and Athabaska districts, remained 
practically unexplored entomologically until 1825-26, when Franklin 
made his second journey to the Arctic regions. On this expedition, as 
on his first Arctic journey, 1819-1822, Franklin was accompanied by 
that most indefatigable naturalist, Dr. John Richardson, and valuable 
collections in various departments of natural history were secured. 
These collections were elaborated in the several volumes of Fauna 
Boreali-Americana, the insects being treated by Rev. William Kirby 
in the fourth volume, which appeared in 1837. ¢ 

Very nearly a quarter of a century then elapsed before any more 
entomological collecting was done in the Athabaska and Mackenzie 
regions. In 1848-49 Sir John Richardson made his third journey to 
the Arctic, this time accompanied by John Rae, and in search of his 
former companion, Franklin. The route followed from Lake Winnipeg 
was by way of the Saskatchewan River and Methye Portage to the 
Athabaska River, thence down the Athabaska, Slave, and Mackenzie 
rivers to the Arctic coast. The winter was spent at Fort Confidence, on 
Great Bear Lake, and the return journey in 1849 made over much the 


same route. A list of the entomological collections secured by Richard- 


« For full reference to publications see Bibliography, p. 456. 
} graphy, |} 
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son and Rae, with a very few annotations, was prepared by Adam 
White, and is to be found in the second volume of Richardson’s narra 
tive of the journey.“ Sixteen species of butterflies, taken chiefly 
along the Mackenzie River, and on the Arctic coast? near its delta, are 
mentioned. 

In the summer of 1862 Mrs. Christina Ross, wife of Bernard R. 
Ross, who was then in charge of Mackenzie district for the Hudson's 
Bay Company, collected a large number of butterflies at Fort Simpson, 
as well as at other points on the Mackenzie River and in the Great 
Slave Lake region. A considerable portion of Mrs. Ross’ collection 
found its way into the hands of William H. Edwards, of Coalburg, 
West Virginia. In the three volumes of his great work on North 
American butterflies Edwards frequently refers to species obtained 
from Mrs. Ross. 

At about the same period Woldemar Geffcken, of Stuttgart, Ger- 
many, received several large consignments of lepidoptera from officials 
of the Hudson’s Bay Company. These were said to have been collected 
by Indian boys and girls in the region between Hudson Bay and Lake 
Athabaska. The late Dr. Herman Strecker, of Reading, Pennsy]- 
vania, afterwards came into possession of this material, and published 
an annotated list of thirteen species in his Lepidoptera, Rhopaloceres 
and Heteroceres. With the exception of Lake Athabaska, which is 
mentioned in connection with but two or three species, no definite 
localities are given—merely a vague reference to the general region 
between Hudson Bay and Lake Athabaska. 

Small collections of butterflies have been madé from time to time 
in various portions of the north by exploring parties sent out by the 
Canadian Geological Survey, and are now in the Government collec- 
tions at Ottawa. In the early summer of 1888 R. G. MeConnell 
journeyed down the Liard River to Fort Simpson, having crossed the 
Rockies from the Pacific. He collected four species of butterflies at 
the Devil’s Portage, on the Liard (longitude 126° 10’). In June and 
July of the same year Frederick Bell, an official of the Hudson’s Bay 
Company, made a small collection at Fort Simpson at the instance of 
Mr. McConnell, securing ten species. During the same season Wil- 
liam Ogilvie, while making an exploration of the lower Mackenzie 
Basin, took five species of butterflies, which were listed, together with 
the two collections mentioned above, in the Annual Report of the 
Canadian Geological Survey for 1887-88. 

During the summer of 1892, Miss Elizabeth Taylor, daughter of 


«Arctic Searching Expedition, II, 1851. 
» Richardson’s locality, ‘‘Arctic coast, between 673° and 68°,’’ is commonly sup- 
posed to have been somewhere in the delta region of the Mackenzie River. His 
‘““Arctie coast’? specimens, however, probably were collected east of the mouth of 
the Mackenzie, as butterflies were taken by the party as far east as Cape Krusenstern. 
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James W. Taylor, for some years United States consul at Winnipeg, 
traveled down the Athabaska, Slave, and Mackenzie rivers, going as far 
north as Fort McPherson. A collection of eighteen species of butter- 
flies secured by Miss Taylor at various points along the route was 
deposited in the British Museum, and has been reviewed by A. G. 
Butler.“ 

Frank Russell, of the University of Lowa, made a zoological explo- 
ration in portions of the far north in 1893-94. Appended to his 
report” is a list of the insects collected, furnished by H. F. Wickham. 
Two species of diurnals were taken by Mr. Russell at Fort Rae. 

I am informed by Francis A. Heron that the British Museum con- 
tains several species collected in the Great Slave Lake region in 1894 
by W. G. Cumming, an English traveler. 

In 1902, David T. Hanbury, the well-known English explorer, crossed 
the Barren Grounds from Chesterfield Inlet to Great Bear Lake. 
Assisted by his companion, Hubert Darrell, a small but highly inter- 
esting collection of Arctic butterflies was obtained at various points 
along the Arctic coast between Chapman Island and the mouth of the 
Coppermine River during June and the early part of July. Several 
species were also secured by Mr. Hanbury later in July on the traverse 
between Coppermine River and Great Bear Lake. H. J. Elwes has 
reviewed this collection in the Transactions of the Entomological 
Society of London for 1903. 

The Government collections in Ottawa contain seven species of but- 
terflies coHected by James M. Macoun, of the Canadian Geological 
Survey, in the vicinity of Dunvegan, on the upper Peace River, Atha- 
baska, during the summer of 1903. Mr. Macoun writes me that his 
collecting was done on the bench back from Peace River, at an altitude 
of about 2,500 feet. Dr. James Fletcher has kindly furnished me 
with determinations of this collection. 


GENERAL ACCOUNT OF THE REGION. 












The scope of country treated in the present paper is that part of 
northwestern British America known as the districts of Athabaska 
and Mackenzie. This territory lies between Keewatin on the east and 
the main range of the Rocky Mountains. The fifty-fifth parallel is 
the southern boundary, and it extends northward to the Arctic Ocean. 
The southern portion of the region is but slightly diversified. The 
monotony of seemingly endless spruce forest is relieved only by the 
numerous streams and chains of lakes. Muskegs and swales abound. 
Similar conditions obtain in the Mackenzie Basin almost to the delta, 
but the forest of spruce and poplar is less luxuriant north of latitude 


« Annals Nat. Hist. (6), XII, 1893, pp. 12-14. 
> Explorations in the Far North, 1898. 


430 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXI, 


63°, and much dwarfed north of the Arctic Circle. Considerable open 
country is found on the upper Peace River, in western Athabaska, 
especially in the region known as the Grand Prairie. 

In eastern and northern Mackenzie is found that vast area of open 
tundracommonly known as the *‘ Barren Lands” or ‘* Barren Grounds.” 
This tundra region, while it does not lie entirely north of the Arctic 
Circle, is essentially Arctic in a zoédgeographic sense. During the 
short summer season, extending from June to August, the Barren 
Grounds are covered with a profusion of wild flowers, and a number 
of species of Arctic butterflies lend their beauty to a landscape which 
for eight or nine months of the year is a frozen waste. 

While traveling along the Arctic coast west of Bathurst Inlet in 
1902, Mr. Hanbury first met with butterflies near Lewes Island on 
June 26, and remarks that numbers were to be seen June 27 on the 
southwest point of Chapman Island.¢ Some idea may be gained of 
the rapid progress and shortness of the summer season in this latitude 
(67° N.) from Mr. Hanbury’s observations. Regarding the conditions 
of vegetation on July 12, near Point Epworth, we have the following: 
‘** Vegetation was very luxuriant, and the ground showed a profusion 
of blossom. The miniature rhododendron, with its mass of red blos- 
som, the white blossom of our friend the 7-4/u-t7, the heather * * * 
and a white anemone were the most conspicuous.” ? 

Writing in his journal July 15, when encamped a short distance 
west of Point Epworth (114° W., 67° 40’ N.), Mr. Hanbury says: 
** Darrell collected butterflies for me. It did not appear as if I should 
be able to add largely to either collection [plants and insects], for both 
butterflies and flowers seemed to be nearly over. A _ blue lupin 
(Lupinus nootkatensis), which is very common in the Northland, was 
still in flower.” ¢ 

The summer was rapidly drawing to a close when Hanbury reached 
the mouth of Dismal Creek, or Kendall River, at its junction with 
the Coppermine. He says: ‘* Land on either side of the river was 
low, and supported a stunted growth of spruce trees. * * * I col- 
lected a few butterflies, but they were now hardly worth taking. 
They had been much knocked about by wind and weather, and a large 
number of them could scarcely fly at all.” ¢ 

The Athabaska-Mackenzie region is in most portions still a virgin 
wilderness, and the extreme difficulty of travel will for many years 
prevent a thorough exploration. Future work in the mountainous 
region west of the Mackenzie River will unquestionably add a number 
of mountain species of butterflies; while additional species may be 


«Sport and Travel in the Northland of Canada, 1904, pp. 172-173. 
bTIdem, p. 190. ¢Idem, p. 192. ¢Idem, p. 209. 










NO. 1488. BUTTERFLIES OF BRITISH AMERICA—CARY. 431 





looked for from the Barren Grounds of eastern Mackenzie. The Grand 
Prairie region, and other open country on the upper Peace River, should 
also yield interesting species, several plains butterflies doubtless hav- 
ing their northern limits of range in this section. 

A most important addition to our knowledge of northern butterflies 
will be in regard to their life histories. In the case of the majority of 
Arctic species these are yet to be worked out. 

In the present list, which should be considered preliminary, | have 
attempted to collect and verify, so far as possible, the scattered 
records of the past, and thus bring under one heading our present 
knowledge of the distribution of butterflies in the region treated. 1 
have included records from outside of Mackenzie and Athabaska 
wherever it has seemed advisable, and where such a record has an 
important bearing upon the distribution of a species in the north. 
Eighty-five species and subspecies of butterflies are now known to 
inhabit Mackenzie and Athabaska. Of this number 21 were collected 
in the region for the first time in 1903-4 by Mr. Preble and the writer. 

The nomenclature and sequence followed in the annotated list of 
species is that of Dr. Harrison G. Dyar’s List of North American 
Lepidoptera |= Bulletin No. 52, U. 5. National Museum, 1902]. 
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LIST OF DIURNAL LEPIDOPTERA. 


PAPILIO TURNUS Linnzus. 


No specimens were taken by Mr. Preble and the writer, but nearly 
all of the earlier collections made in the region contained Papilios 
which have been referred to ¢turnus by various writers. I have been 
unable to verify the earlier records of /”. turnus, and it is possible 
some of them may have been based upon specimens of J”. rutudus, the 
species which we secured in 1903-4. 
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White records specimens taken at Fort Simpson by Richardson in 
1848. Edwards formerly received several examples from Mrs. Ross, 
taken at Fort Simpson, and remarks upon their small size, as com- 
pared with United States specimens.’ /. turnus is mentioned by 
Strecker among species collected in the Athabaska region, between 
Lake Athabaska and Hudson Bay, which he received from Geffcken. 
He also refers to the unusually small size and dark markings of north- 
ern specimens.© Five examples which Frederick Bell collected at 
Fort Simpson, June 24 to July 8, 1888, and others collected by R. G. 
McConnell at the Devil’s Portage, Liard River (longitude 126° 10’), July 
15, 1887, have been recorded by Doctor Fletcher.¢ A. G. Butler 
records two specimens of the small Arctic form of 72. turnus in the 
British Museum which Miss Elizabeth Taylor collected in 1892.° One 
was taken June 3 on the ** banks of the Athabaska River;” the other 
June 29, at the Rapids of the Drowned, Slave River. 


PAPILIO RUTULUS (Boisduval). 


This species was first met with on the Slave River, June 9, 1903, 
when one was seen flying across the stream at a point some 50 miles 
north of Fort Chipewyan. Several were also noted along the Smith 
Portage, June 12. They were common on the Slave River, near the 
Grand Détour/ June 16, and also at Fort Resolution, June 23 to 27. 
At Fort Providence numbers of these butterflies were seen on the 
blossoms of the silverberry (//xagnus argentea), and two were secured 
July 8. Two were observed at Fort Simpson, July 10. 

My two specimens from Fort Providence, and also a female taken 
by Mr. Preble at Fort Good Hope, June 25, 1904, are much smaller 
than more southern examples, with the black markings heavier. Mr. 
Preble saw the first Papilios flying near Fort Simpson, June 2, the 
earliest date for that latitude of which I have a record. 


PAPILIO MACHAON var. ALIASKA Scudder. 


During the middle of July, 1903, a few individuals of this fine spe- 
cies were observed on the Nahanni Mountains. I captured a single 
fresh example, July 16, on the summit of an isolated peak’ not more 
than 5 miles from the confluence of the North Nahanni and Macken- 
zie rivers. The altitude of this mountain is about 2,500 feet. Mr. 


« Arctie Searching Expedition, II, 1851, p. 362. 
» Butterflies of North America, IT, 1884. 
¢ Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 132. 
@Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), pp. 229, 
231 B. 

¢ Annals Nat. Hist. (6), XII, 1893, p. 14. 

J Fifty miles below Fort Smith, Mackenzie. 

g Among the Slavé Indians this mountain is known as Tha-ori-tha (lit. by itself), 
and for the sake of convenience I shall apply this name to it in the present article. 
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Preble took another specimen of a//aska on the north bank of the 
Mackenzie River, opposite the mouth of the North Nahanni River, 
July 25, 1904. 

There appear to be but two previous records for this region. 
Edwards mentions the occurrence of «//asha as far east as Rupert's 
House, on the eastern shore of James Bay;“ while Doctor Fletcher 
records a specimen taken at Fort McPherson, June 21, 1888, by 
William Ogilvie of the Canadian Geological Survey.’ 

This butterfly is chiefly a mountain form. It is common in Alaska, 
and probably also occurs in fair numbers throughout the mountain 
ranges west of the Mackenzie River. The Rupert’s House specimen 
recorded by Edwards points at least to the probable occurrence of 
aliaska in the region between Hudson Bay and the Rocky Mountains. 








PONTIA SISYMBRII (Boisduval). 






A single specimen in beautiful condition was secured at Fort Chipe- 
wyan, June 4, 1903. A number of others were flying about the mossy 
Archean rocks near the lake shore. It was a balmy spring day, and 
insect life was beginning to be astir in that northern latitude. Bees 
of the genus Osmia were common at the flowers of the bearberry 
(Arctostaphylos uva-ursi), and two or three species of Bombus were 
darting about the rocks. 

Several butterflies of the genus /’%”//a which were seen flying across 
the Athabaska River 40 miles below Fort McMurray, May 29, may 
have been sisymbrii. Others noted on the Slave River, near Smith 
Landing, June 9, probably belonged to this species. 

The Fort Chipewyan specimen extends the known range of /?. sisym- 
brit far to the northward. 














PONTIA NAPI var. OLERACEA (Harris). 






Occurs abundantly throughout the region. This form was first noted 
on the Smith Portage, June 12, 1903, but had apparently been flying 
for some days. It was very numerous in open, grassy situations at 
Fort Resolution a week later. Numbers of these butterflies were 
collected. 

White records a species of Pontia which Richardson collected at 
Fort Simpson.° This reference may have been either to a specimen 
of P. oleracea or P. occidentalis. Unfortunately the specimen cannot 
now be traced, and in all probability has been lost. Scudder, in his 
work on the Butterflies of New England, gives the following northern 













«Rept. Nat. Hist. Collections in Alaska, Pt. 4, 1887, p. 327. 
>Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 230 B. 
¢ Arctic Searching Expedition, II, 1851, p. 362. 
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records for oleracea: ** Mackenzie river, at lat. 65° (Kirby);¢ Great 
Slave Lake (Brit. Mus.); Athabasca region (Geffcken).”’ Doctor 
Fletcher records 13 specimens which Frederick Bell collected at Fort 
Simpson in June, 1888.° 

P. oleracea is the common form in Athabaska and the southern por- 
tions of Mackenzie,“ being replaced farther north by the form Auddu 
Edwards. 

PONTIA NAPI var. HULDA (Edwards). 


This is apparently the prevailing form in the region between the 
sixty-fourth parallel and the Arctic coast. Mr. Preble secured a 
goodly series in the summer of 1904 at the following localities in the 
lower Mackenzie Basin: Fort Norman, June 13; Fort Good Hope, 
June 21 to 23; Fort McPherson, July 6 to 8. 

Kirby described Pontia casta from ‘*three specimens taken in lat. 
65°” (probably on the Mackenzie River).© The name of the collector 
is not given, but the specimens were very probably collected by Doctor 
Richardson, on Franklin’s second expedition, in 1825-26. White, in 
Richardson’s narrative,’ records Pontia casta Kirby from the ‘‘Arctic 
Coast between 674- and 68°.” The latter record is of specimens taken 
on Richardson’s third journey, in 1848-49. 

This butterfly has been recorded from Fort McPherson by Doctor 
Fletcher,’ specimens having been taker at that post by William 
Ogilvie, June 21, 1888. A. G. Butler records specimens collected by 
Miss Elizabeth Taylor at Fort McPherson, July 15, 1892, and also at 
the Rapids of the Drowned, Slave River, June 29 and 30, 1892.' 


PONTIA OCCIDENTALIS (Reakirt). 


This species appears to be uncommon, and occurs only in the moun- 
tainous portions of Mackenzie. I captured a single example on the 
Nahanni Mountains, July 16, 1903, at an altitude of 2,000 feet. In 
1904, Mr. Preble took two specimens at Fort Good Hope, June 21 to 23 


ae 


P. occidentalis as not been previously recorded from the region. 


«Probably the type of ‘‘ Pontia casta’”’? Kirby. This specimen, which was formerly 
in the British Museum, has been lost. <A. G. Butler treated the name casta asa 
synonym of hulda Edwards, and it seems best to thus consider it, as hulda is the 
common form at that latitude. 

» Butterflies of Eastern United States and Canada, II, 1889, p. 1197. 

¢ Ann. Rept. Can. Geol. Surv., ILI (new ser.), Pt. 1, App. IV, 1889, p. 231 B. 

“Strecker (Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 132), mentions 
several examples of P. napi var. frigida, which he received from Geffcken. No defi- 
nite locality is given, merely ‘‘ between Hudson’s Bay and Lake Athabasca.” 

¢Fauna Boreali-Americana, IV, 1837, p. 288, fig. 3. 

f Arctic Searching Expedition, II, 1851, p. 362. 

9 See Introduction, p. 428, footnote. 

hk Ann. Rept. Can. Geol. Survy., III (new ser.), Pt. 1, App. IV, (1889), p. 230 B. 

é Annals Nat. Hist., (6), XII, 1893, p. 13. 
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PONTIA OCCIDENTALIS CALYCE Edwards. 


A specimen taken by Mr. Preble at Fort Good Hope, June 21, 1904, 
proves referable to the present form, and greatly extends its range 
northward. 


SYNCHLOE AUSONIDES (Boisduval). 





This beautiful species is common throughout the region. In 1903, I 
first observed it on the Smith Portage, June 12, and secured fresh 
examples at Fort Smith two days later. It was present at all localities 
visited that season as far north as the Nahanni Mountains, and a fine 
series was collected. Mr. Preble found it at Fort Good Hope, in 
1904, and took two males. He observed it flying at Fort Simpson as 
early as May 19. 8S. ausonides is usually found in open, grassy situa- 
ations; occasionally in muskegs, but more often on higher ground. 
White records a Synch/oe which Richardson collected on the ‘* Arctic 
Coast between lat. 674° and.68°,” in 1848, as **Anthocharis ——? 
n. 8s. (near A. s¢mplonia).”* Richardson’s specimens were doubtless 
ausonides, as this species is the only one known to occur in the far 
north. Doctor Fletcher records a specimen taken by Ogilvie on ‘* Mac- 
kenzie River”, July 8, 1888.2 Under the name Luchloé simplonia 
Butler records specimens of this species which Miss Elizabeth Taylor 
collected at the Rapids of the Drowned, Slave River, June 29, 1892.¢ 
E. simplonia is a European species. 


EURYMUS HECLA (Lefebvre). 







Elwes records four males and three females which were collected 
by David Hanbury on the Barren Grounds of eastern Mackenzie at 
114° W., 67° 40’ N. ‘Arctic coast, in the vicinity of Point Epworth), 
July 13 to 16, 1902.4 . Mr. Preble captured a single male example at 
Fort Good Hope, June 20, 1904. 

E. hecla is strictly an Arctic species, and could not reasonably be 
expected to occur in the heavy forest region of southern Mackenzie 
and Athabaska. 








EURYMUS BOOTHII Curtis. 












This variable Arctic species, described from Boothia Felix, has been 
taken in Mackenzie by but two explorers. 

White mentions specimens of this butterfly collected by Richardson 
in 1848 “‘on the Arctic Coast, between lat. 674° and 68°.”* In 1902 

«Arctic Searching Expedition, II, 1851, p. 362. 

+ Ann. Rept. Can. Geol. Surv., ILI (new ser.), Pt. 1, App. IV, (1889), p. 231 B, 

¢ Annals Nat. Hist. (6), XII, 1893, p. 14. 

4 Trans. Ent. Soc. London, Pt. 3, 1903, p. 242. 

¢ Arctic Searching Expedition, II, 1851, p. 362. 
Proc. N. M. vol. xxxi—06——29 


¢ 


436 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXX1, 


Hanbury found it fairly common at Point Epworth, July 7; Gray’s 
Bay, July 3; and on the Barren Grounds (Arctic coast, between Point 
Epworth and the mouth of Coppermine River), July 13 and 14; taking 
a number of specimens.“ 


EURYMUS OCCIDENTALIS (Scudder). 


Apparently an uncommon species in the north. We did not meet 
with it in 1903-4. 

The cotype came from Fort Simpson, Mackenzie. 

Edwards mentions specimens taken on Mackenzie River,’ pre- 
sumably at Fort Simpson, by Mrs. Ross; while Doctor Fletcher records 
a specimen which Frederick Bell collected at Fort Simpson, July 17, 
1888.¢ 
E. occidentalis has a more western range than any of the other 
species of Hurymus recorded from Mackenzie and Athabaska. Doctor 
Scudder based his original description of the species upon specimens 
from the Gulf of Georgia, British Columbia, and Fort Simpson, 
Mackenzie. 

EURYMUS CHRISTINA (Edwards). 


The type of this species came from Smith Rapids, Athabaska. 
This large and extremely variable species seems to be by far the most 
abundant Zurymus in the southern portions, where it has a general 


distribution. I did not meet with it in 1903, but in 1904 Mr. Preble 
collected several at Fort Good Hope, June 21, and a series of 15 speci- 
mens near the mouth of the North Nahanni River, July 25. Mr. 
Preble’s specimens are of both sexes, and exhibit a great amount of 
variation, especially in the amount of orange suffusion on the fore 
wings of the males. It is probable that /. christina does not appear 
until reasonably late in the summer. In 1903, I spent nearly a week 
during the middle of July at the mouth of the North Nahanni River, 
where Mr. Preble secured his fine series in 1904, but captured only 
E. palaeno. Doctor Fletcher writes me that during the same season 
J. M. Macoun of the Canadian Geological Survey collected specimens 
in the vicinity of Dunvegan, Athabaska, on the upper Peace River. 

Edwards named this species after Mrs. Christina Ross, who collected 
the type series at the ‘‘ Portage of Slave River” [Smith Rapids] in 
1862.4 Strecker mentions numerous examples of christina received 
by him from Herr Getfcken, which had been taken in the region to 
the west of Hudson Bay, many of them from near Lake Athabaska.‘ 
Individual variation was at a maximum in Doctor Strecker’s series, 

«Trans. Ent. Soc. London, Pt. 3, 1903, p. 242. 

» Butterflies of North America, I, 1879 [p. 57]. 

cAnn. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231 B. 

4Proc. Ent. Soc. Phila., I1, 1863, p. 79. 

¢ Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 133. 
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and a marked geographical variation was also exhibited, males from 
Lake Athabaska being much more heavily suffused with orange than 
Hudson Bay specimens. Doctor Fletcher records two examples which 
Frederick Bell collected at Fort Simpson—a male, July 17, and a female, 
July 25, 1888; and also lists the species from Fort Good Hope, where 
William Ogilvie secured it August [July /] 11 of the same year.“ 

E. christina has its center of abundance in the Saskatchewan region. 


EURYMUS PALAENO (Linnzus). 






This species occurs in small numbers from Fort Providence north- 
ward, and is usually seen in grassy muskegs. 1 collected six speci- 
mens in 1903, as follows: Fort Providence, July 8, four; Nahanni 
Mountains, July 16, two. Mr. Preble did not meet with this butter- 
Hy on the lower Mackenzie River in 1904. 

White records specimens secured by Richardson at Fort Simpson 
in 1848. Edwards based his description of Colias helena (= palaeno 
Lixneus) upon specimens ‘* from Mackenzie’s River, taken by Mrs. 
Ross.” Doctor Strecker mentions 25 specimens of 4. pa/aeno in the 
collection he received from Geffcken.“ It is probable that some of 
the latter were taken within Athabaska district. 



















EURYMUS ALEXANDRA var. EMILIA (Edwards). 





I found this large, handsome Zwrymus in small numbers at Fort 
Providence early in July, 1903, and also saw one or two near the 
mouth of the North Nahanni River a week or so later. Two males 
taken at Fort Providence, July 8, were in excellent condition. This 
butterfly was observed only in grassy muskegs. 

E. emilia is a western form, and has not been previously recorded 
from the north. 


EURYMUS NASTES (Boisduval). 






Elwes records four males and two females from the Barren Grounds, 
140° W., 67° 40’ N.© These specimens were taken by the Hanbury 
expedition in 1902. Francis A. Heron, of the British Museum, has 
kindly gone over these specimens for me, and refers them to the 
variety known as rossi? Guenée. 










E. nastes is another Arctic species which could not be expected to 
occur in the forested regions west of Great Bear and Great Slave lakes. 







«Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV (1889), p. 231 B. 
» Arctic Searching Expedition, II, 1851, p. 362. 

¢ Proc. Ent. Soc. Phila., II, 1863, p. 80. 

¢ Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 133. 

¢ Trans. Ent. Soc. London, Pt. 3, 1903, p. 243. 
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EURYMUS PELIDNE (Boisduval). 


Three pairs are mentioned by Elwes. They were collected by the 
Hanbury expedition, as follows: One male, Arctic coast, 16 miles 
west of Point Epworth, July 11; two males and two females on the 
Barren Grounds, 114° W., 67° 40’ N.; one pale female, Dismal Creek 
(Kendall River), at its confluence with the Coppermine River, July 30. 

In addition to the above series the British Museum collection con- 
tains a female specimen of £. pelidne from Great Slave Lake, taken 
in July, 1894, by W. G. Cumming; aiso a pale female from Fort Good 
Hope, collected by Miss Elizabeth Taylor, July 19,1892. Mr. Fran- 
cis A. Heron considers both of these specimens referable to pelidne. 


ARGYNNIS ATLANTIS Edwards. 


This species was first observed at Fort Providence, July 4, 1903. 
On July 16, I captured a pair on the summit of Mount Tha-on’-tha, in 
the Nahanni Mountains, at an altitude of 2,500 feet. On my outward 
trip in August I saw a number of these butterflies near House River, 
Athabaska,° and secured a specimen August 21. Mr. Preble took one 
at the mouth of the North Nahanni River, July 25, 1904. 

The following record is given by Scudder; ‘‘Arctic America, Ross 
(Brit. Mus.).”¢ This reference is probably toa specimen, or specimens 
collected by Mrs. Ross at Fort Simpson, or some other point on the 
Mackenzie River, in the early sixties of last century. The species is 
recorded by Butler,’ from Fort McMurray, Athabaska, where it was 
collected by Miss Elizabeth Taylor, August 17, 1892. 


ARGYNNIS ELECTA Edwards. 


Dr. James Fletcher, of Ottawa, writes me that J. M. Macoun, of 
the Canadian Geological Survey, collected this species in the vicinity 
of Dunvegan, Athabaska, in the summer of 1903. 


ARGYNNIS EURYNOME var. CLIO Edwards. 


Through Doctor Fletcher I learn that the Canadian government col- 
lection at Ottawa contains this species from Peace River, Athabaska, 
in the vicinity of Dunvegan, where J. M. Macoun collected it in the 
summer of 1903. 


«Trans. Ent. Soc. London, Pt. 3, 1903, p. 2438. 

+ In his paper on Miss Taylor’s collection (Annals Nat. Hist. (6), XII, 1893, p. 13), 
A. G. Butler tentatively lists the Fort Good Hope specimen as interior. 

¢On the Athabaska River, 10 miles above the Grand Rapids. 

d Butterflies of Eastern United States and Canada, I, 1889, p. 576. 

¢ Annals Nat. Hist. (6), XII, 1893, p. 12. 
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BRENTHIS MYRINA (Cramer). 


This large Brenthis was common in a grassy tamarack swale near 
the mouth of the North Nahanni River, July 13 to 17, 1903, where I 
captured a single specimen. The species was not noted elsewhere in 
the north by either Mr. Preble or myself. 

Butler records specimens of 2. myr/na collected by Miss Elizabeth 
Taylor at the Rapids of the Drowned, Slave River, July 1, and at Fort 
Good Hope, July 18, 1892.4 

This species is common in portions of Alaska, and has been taken in 
the region south of Hudson Bay; thence westward to the Lake Winni- 
peg region, and also at Edmonton, Alberta (latitude 54°). It undoubt- 
edly has a general distribution in the lake country of Athabaska and 
southern Mackenzie, which future work will prove more satisfactorily. 


(?) BRENTHIS BELLONA (Fabricius). 


Formerly listed by Edwards from ‘* Great Slave Lake”, probably in 
error.” It scarcely seems possible that this southeastern species 
ranges to the latitude of Slave Lake, almost in the Hudsonian zone. 


BRENTHIS PALES (Denis and Schiffermiiller). 


This European species is very rare in America, having been recorded 
only from Alaska previous to Mr. Elwes’s review of the Hanbury col- 
lection. Among these butterflies were three males anda female of 
pales from the Barren Grounds (Arctic coast, 15 to 30 miles east of 
the mouth of Coppermine River), taken July 16 to 18, 1902. Elwes 
considers these specimens quite typical, having compared them with 
Alpine and northern Siberian examples.° 


BRENTHIS CHARICLEA (Schneider). 


Mr. Hanbury took this species at all localities where he collected on 
the Barren Grounds in 1902. Elwes remarks upon the great amount 
of individual variation exhibited by the different specimens, and figures 
a melanistic male from Chapman Island, a small male from Dismal 
Creek, very pale, and a large female from Point Epworth, the latter a 
most peculiar aberration.“ I am informed by Francis A. Heron that 
in addition to the Hanbury series the British Museum collection con- 
tains three males and one female of 2. chariclea from Great Slave 
Lake, collected in July, 1894, by W. G. Cumming. 





«Annals Nat. Hist. (6), XII, 1893, p. 12. 

b Fide Scudder, Butterflies of Eastern United States and Canada, I, p. 613 (foot 
note. ) 

¢Trans. Ent. Soc. London, Pt. 3, 1903, p. 241. 

4 Idem, pl. 1x, pp. 242-243. 
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Doctor Strecker refers to this species a number of examples of 
Brenthis which he received from Geffcken. These were said to have 
been collected in the Athabaska region.¢ 


BRENTHIS CHARICLEA var. BOISDUVALII (Duponchel). 


I found this beautiful variety only upon the summit of Mount Tha- 
of-tha, in the Nahanni Mountains, Mackenzie, where two were captured, 
July 16, 1903. The insects were flying in a crater-like depression 
grown up with Viburnum, Rosa, and Delphinium. Mr. Preble 
secured a specimen at Fort Rae, July 29, 1903; one at Fort Simpson, 
May 22, 1904; and four at the mouth of the North Nahanni River, 
July 25, 1904. 

I can find no published records of this variety for the Athabaska- 
Mackenzie region. 


BRENTHIS TRICLARIS (Hiibner). 


This species is uncommon, if not rare, in the Athabaska-Mackenzie 
region. It was not secured by either Mr. Preble or myself in 1903-4. 
Edwards records it from Fort Simpson;’ while Strecker mentions a 
number of specimens from the Athabaska region.‘ 


BRENTHIS FREIJJA (Thunberg). 


I secured my first specimen of this species at Athabaska Landing, 
Alberta, May 15, 1903. It was next noted on the Smith Portage, 
June 12 and 13, where a fine series of both sexes was collected. At 
Fort Simpson in 1904 Mr. Preble first observed B. freija, May 15, on 
which date he collected three males. He informs me the insects were 
then just beginning to appear, but were common about the post a week 
later. Farther down the Mackenzie River Mr. Preble-took two males 
at Fort Good Hope, June 22, and another specimen at the mouth of 
the North Nahanni River, July 25, 1904. 

Butler records a specimen from Fort Good Hope, Mackenzie, col- 
lected July 18, 1892, by Miss Elizabeth Taylor.@ 

Edwards apparently did not tind frezja in Mrs. Ross’s collection, 
but Strecker mentions several specimens from the Athabaska region 
which he received from Geffcken.¢ 

A Brenthis which Richardson secured on the ‘‘Arctic coast between 
674- and 68°,” was listed by White as the form farguinius Curtis.’ 
The type of this dark Arctic variety was collected in Boothia Felix by 
Sir John Ross in the early thirties of last century.’ 


4 Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 132. 
» Butterflies of North America, I, 1879 [Synopsis, p. 14]. 
¢ Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 133. 
“d Annals Nat. Hist. (6), XII, 1893, p. 12. 

¢See Introduction, p. 428 (footnote). 

J Arctic Searching Expedition, II, 1851, p. 362. 

9See Curtis, in Ross’s Second Voyage, App., 1835, p. 68. 
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BRENTHIS POLARIS (Boisduval). 


In 1903, I did not meet with 2. polaris in the region south of Fort 
Wrigley (latitude 63-). Mr. Preble captured a single example at 
Fort Good Hope, June 20, 1904. 

Mr. Hanbury found this species fairly common along the Arctic 
coast early in July, 1902, according to Elwes.¢ Specimens were taken 
by the Hanbury expedition, as follows: Gray’s Bay, July 3, two males, 
one female; Point Epworth, July 9 and 12, one pair; Barren Grounds, 
114° W., 67> 40’ N., one pair. 

B. polaris is a species of the Arctic fauna, occurring rarely in the 
Hudsonian. 

BRENTHIS FRIGGA (Thunberg). 


This beautiful species was first observed on the Smith Portage, 
June 12, 1903. Three males and four females were collected at this 
point. Another individual, which was not captured, was noted at Fort 
Providence, July 8. In 1904, Mr. Preble collected four specimens at 
Fort Good Hope, June 21 and 22—three males and a female. 

The only previous record is from Fort Simpson. In his report on 
the butterflies collected by E. W. Nelson in Alaska, Edwards com- 
pares specimens of 2. frigga from St. Michael with Fort Simpson 
examples.? 

B. frigga is a splendid butterfly, and as it flits about in a grassy 
muskeg the rich purplish brown on the underside of the secondaries 
contrasts most beautifully with its surroundings. Specimens are not 
difficult to capture, as the flight is slower and weaker than with the 
majority of the genus. 


BRENTHIS FRIGGA var. SAGA (Kaden). 


A male example of this variety was collected at the Rapids of the 
Drowned, Slave River, June 29, 1892, by Miss Elizabeth Taylor, and 
is now in the British Museum. This specimen has previously been 
recorded as B. bellona by A. G. Butler,’ but I am informed by Francis 
A. Heron that it is properly referable to the present form. 

Strecker records specimens secured by Geffcken from the ‘‘Atha- 
basca region.”“ Whether these specimens were actually collected 
within the limits of Athabaska district is an open question, as no defi- 
nite localities are given. 


«Trans. Ent. Soc. London, Pt. 3, 1903, p. 241. 

> Rept. Nat. Hist. Collections in Alaska, Pt. 4, 1887, p. 328. 
¢ Annals Nat. Hist. (6), XII, 1893, p. 12. 

4 Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 133. 
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BRENTHIS FRIGGA var. IMPROBA (Butler). 


The type came from Mackenzie River delta. 
Hanbury secured two pairs on the Barren Grounds, 114° W., 67° 
40’ N., anda male at Point Epworth in 1902, which Elwes considers 
typical of this form.* Butler based his description of Argynn/s | 
improba upon specimens taken by Richardson between latitude 674 
and 68~, in the Mackenzie River delta. These specimens, much worn, 
were presented to the British Museum by Richardson in 1851. 


PHYCIODES BATESII ( Reakirt). 


A specimen of Phyciodes which I collected at Fort Providence early 
in July, 1903, seems to be referable to P. batest/, although greatly 
extending the previously recorded range of that species. Compared 
with specimens of /?. tharos from New York, the Fort Providence 
specimen differs in having a pale yellow or almost white band beyond 
the cell of the fore wings. ‘The black bars in the cell of the primaries 
also do not extend below the median vein. 


PHYCIODES THAROS (Drury). 


Represented in Mr. Preble’s collection by a fresh female from Fort 
McPherson, July 8, 1904, and a battered example from the mouth of 
the North Nahanni River, July 25. 
Previously recorded by Scudder, who gives the two following refer- 
ences: ** Mackenzie River (Edwards); Upper Liard River (Dawson).”? 
Doctor Fletcher records specimens collected by R. G. McConnell, of 
the Canadian Geological Survey at the Devil’s Portage, Liard River 
(longitude, 126° 10’),in 1888.° Butler records two males and a female 
of this species which were collected at the Rapids of the Drowned, 
Slave River, June 29, 1892, by Miss Elizabeth Taylor.¢ 


PHYCIODES THAROS var. MORPHEUS (Fabricius). 


A. G. Butler records a female of this form from the Rapids of the 
Drowned, Slave River, where it was collected July 1, 1892, by Miss 
Elizabeth Taylor.¢ 


PHYCIODES PRATENSIS (Behr). 


Doctor Fletcher has recorded this mountain species from the upper 
Liard River (latitude, 60°), where R. G. McConnell collected it, June 
26, 1888.¢ 
«Trans. Ent. Soc. London, Pt. 3, 1903, p. 242. 
> Butterflies of Eastern United States and Canada, I, 1889, p. 636. 
¢ Ann. Rept. Can. Geol. Scrv., III (new ser.), Pt. 1, App. IV, (1889), p. 230 B. 

@ Annals Nat. Hist. (6), XII, i&98, p. i2. 
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Doctor Fletcher informs me that the Canadian government collection 
also contains specimens from the vicinity of Dunvegan, Peace River, 
Athabaska, collected by J. M. Macoun in the summer of 1903. 


POLYGONIA COMMA (Harris). 


In the Fort Simpson collection which Edwards received from Mrs. 
Ross were several butterflies which he formerly referred to comma,@ 
but later to the winter form harr7s/i (=syn. comma). As there were 
no specimens representing the summer form dryas, Edwards concluded 
that the species is single-brooded in that latitude. 

1 can find no other records of occurrence. 


POLYGONIA ZEPHYRUS (Edwards). 


This western //ygonia is included in the present list solely on the 
strength of Edwards’ Fort Simpson reference.“ No further data are 
given, but the specimen is supposed to have been received by Edwards 
from Mrs. Ross. Fort Simpson is far north of the normal range of 
P. zephyrus, and recent collections from Mackenzie River localities 
have not contained it. 


POLYGONIA FAUNUS (Edwards). 


This butterfly seems to have a general distribution in Athabaska and 
southern Mackenzie. I noted it in 1903, as follows: Pierre au Calu- 
met,“ May 29, one; Smith Landing, June 12, two; Fort Resolution, 
June 23, two; delta of the Athabaska River, August 5, two; Pelican 
Rapid, Athabaska River, August 25, one. A single specimen was 
collected at Smith Landing, June 12. Mr. Preble collected another 
example at Fort Simpson, May 24, 1904. 

Edwards records this species from Fort Simpson;* while Scudder 
mentions specimens from ‘‘Great Slave Lake,” which are in the 
Museum of Comparative Zoology in Cambridge’ 


POLYGONIA GRACILIS (Grote and Robinson). 


I collected a specimen of this species at Fort Providence, July 3, 
1903. It was taken at the flowers of the silverberry (/Jeagnus argen- 
tea). Mr. Preble secured three specimens in 1904, one at each of the 
following localities: Fort Simpson, April 24; Fort Good Hope, June 
22; Fort McPherson, July 8. 


« Butterflies of North America, I, 1879, [p. 102]. 

> Idem, III, 1897, [p. 171]. 

¢Idem, I, 1879, [p. 125]. 

@On Athabaska River, 50 miles below Fort McMurray. 

¢ Butterflies of North America, I, 1879 [p. 100). 

J Butterflies of Eastern United States and Canada, I, 1889, p. 354. 
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A specimen from ‘‘ Great Slave Lake” in the ‘‘ Cambridge Museum” 
(Museum of Comparative Zoology) is mentioned by Seudder.¢ Strecker 
records a specimen from the ‘‘Athabaska region,” obtained from 
Geffcken.? Francis A. Heron informs me that there is a specimen 
in the British Museum, collected at Great Slave Lake in July, 1894, 
by W. G. Cumming. 

Although apparently of general distribution in the North, 2. gra- 
cilis is nowhere common. 





POLYGONIA PROGNE (Cramer). 


This species was not taken by us in 1903-4. White records speci- 
mens taken by Richardson at Fort Simpson, and also on the ‘*Arctic 
Coast between 674° and 68°,” in 1848.° Scudder“ expresses doubt as 
to the Arctic coast specimens being progne, but makes no comment 
on the Fort Simpson record. 

In more recent years Doctor Fletcher has recorded progne from 
Fort Simpson, where Frederick Bell collected two examples, July 12, 
1888.° It has also been taken at Fort McLeod, British Columbia, and 
on Belly River, Alberta (Capt. Gamble Geddes). 


EUGONIA J-ALBUM (Boisduval). 


Two of these butterflies were seen on the Athabaska River, some 60 
miles above the delta, August 6, 1903. A pile of freshly-cut spruce 
wood lying on the steamer apparently attracted the insects, as they flew 
about the deck as long as the boat was moored to the river bank. Both 
butterflies were in good condition, but eluded capture. 

Scudder has the following note in regard to EZ. j-album: ‘*Specimens 
labeled ‘Arctic America, Ross,’ may be seen in the British Museum, 
probably collected in the vicinity of Great Slave Lake.”/’ I can find 
no further records for the Athabaska-Mackenzie region, but the species 
has been taken at various localities in the southern provinces. Appar- 
ently its range is restricted to the Canadian fauna. 


EUVANESSA ANTIOPA (Linnzus). 


The Mourning Cloak butterfly occurs commonly throughout the 
region as far north as Fort McPherson (latitude 67° 20’). I first 
observed it on July 4, 1903, at Fort Providence, where numbers were 
flying about the young growth of aspen (Populus tremuloides). Onmy 





4 Butterflies of Eastern United States and Canada, I, 1889, p. 361. 

» Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 132. 

¢ Arctic Searching Expedition, II, 1851, p. 362. 

4 Butterflies of Eastern United States and Canada, 1889, I, p. 369. 

¢ Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231 B. 
J Butterflies of Eastern United States and Canada, I, 1889, p. 384. 
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outward trip two were noted at House River, Athabaska, August 21. 
Mr. Preble captured a specimen on Lake Hardisty, on the traverse 
between Fort Rae and Great Bear Lake, August 16,1903. In 1904 he 
observed it at Fort Simpson, on April 17, and took two specimens at 
Fort Good Hope, June 21, and another at the mouth of Peel River, 
near Fort McPherson, July 1. 

Strecker mentions a number of examples of 4. antiopa from the 
‘**Athabaska region,” received from Geffcken;“ H. F. Wickham records 
several specimens taken by Frank Russell, of the University of Iowa, 
at Fort Rae in August, 1893;’ while specimens collected by William 
Ogilvie on the Mackenzie River, #0 miles above Fort Good Hope, July 
19, 1888, and at Fort Smith, August 24, 1888, have been recorded by 
Doctor Fletcher.° 

AGLAIS MILBERTI (Godart). 


This species was common at Fort Resolution, June 21 to 27, and at 
Fort Providence, July 4 to 8, 1903. It was usually observed feeding 
at the flowers of L/wagnus argentea. Three examples were taken. 

A. milberti was collected at Fort Simpson as early as 1848, by 
Richardson;@ Strecker received specimens from Geffcken which had 
been taken in the region between Hudson Bay and Lake Athabaska;¢ 
Scudder refers to specimens in the British Museum labeled *‘Arctie 
America, Ross” ;° eleven specimens were collected at Fort Simpson, 
June 26 to July 20, 1888, by Frederick Bell, and recorded by Doctor 
Fletcher; ° while H. F. Wickham lists several which Frank Russell 
secured at Fort Rae, August 12, 1893.” 


VANESSA ATALANTA (Linnzus). 


This and the two preceding species are among the most character- 
istic butterflies of the Northland. V. a¢a/anta was first noted June 9, 
1903, near the confluence of Riviére de Rochers and Peace River. It 
was abundant at Fort Resolution, June 23 to 27, where it was chiefly 
noted on Ribes blossoms. At Fort Providence, July 3 to 8, it was 
feeding on both Redes and Elwagnus. Several of these butterflies 
were also observed near House River, Athabaska, August 21. A 
specimen captured at the latter locality was perfectly fresh. 

Although I found this species so common in 1903, it seems to have 
hitherto escaped observation in the region under review. It has been 
taken, however, in the region about Fort Churchill, Hudson Bay. 


« Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 132. 

> Explorations in the Far North, 1898, p. 276. 

¢ Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231 B. 
@ White, in Arctic Searching Expedition, II, 1851, p. 362. 

€ Butterflies of Eastern United States and Canada, I, 1889, p. 425. 
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VANESSA CARDUI (Linnzus). 


This cosmopolitan butterfly is not absent from even the somewhat 
rigorous Northland. I first observed it June 16, 1903, on the Slave 
River, near the Grand Détour.* A few were seen at Fort Resolution, 
while at Fort Providence it was common, feeding on bes and Elexay- 
wus. 

There are several records for V. cardu7 in the southern provinces, 
and also in Alaska, But former observers in Athabaska and Mackenzie 
have not recorded it. 


BASILARCHIA ARTHEMIS (Drury). 


This handsome butterfly was found by us only in the Mackenzie 
Basin. Several were noted at Fort Providence, July 4, and two at 
Fort Simpson, July 10, 1903; while in the region near the mouth of 
the North Nahanni River it was common from July 13 to 19 of the 
same year. I found this species in the alder thickets on Mount Tha- 
on-tha, Nahanni Mountains, as high as 2,000 feet. Mr. Preble took 
a specimen in a poplar thicket near this mountain, July 25, 1904. 

BL. arthemis is a striking butterfly, and one of the most characteristic 
sights, as we ‘‘ tracked” our canoe up the swiftly-flowing Nahanni, was 
the frequent glimpse of black and white as these butterflies flitted 
about in the dark green foliage of the alders which everywhere fringed 
the stream. 

According to White this species was collected at Fort Simpson, and 
also on the ‘‘ Borders of Mackenzie and Slave Rivers,” by Richard- 
son in 1848.” Edwards has the following in regard to it: ‘* I formerly 
received a large invoice of butterflies colleeted by Mrs. Christina Ross 
at Fort Simpson, Mackenzie’s River, and among them were many 
arthemis.”* Getfcken had several examples from the Athabaska region, 
which he sent to Strecker.“ Doctor Scudder has recorded specimens 
which the late Doctor Dawson, of the Canadian Geological Survey, 
collected at the Devil’s Portage, Liard River.“ Four others, collected 
at Fort Simpson in 1888 by Frederick Bell, are listed by Doctor 
Fletcher’ One of the latter specimens was recorded as arthemis, and 
three as belonging to the dimorphic form dam/na Fabricius, which 
latter name has been dropped.’ Specimens taken by Miss Elizabeth 
Taylor at Fort Simpson, July 9, and Fort Good Hope, July 18, 1892, 
have been recorded by A. G. Butler.” 


«Fifty miles below Fort Smith, Mackenzie. 

» Arctic Searching Expedition, II, 1851, p. 362. 

¢ Butterflies of North America, II, 1884 [p. 209]. 

4Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 133. 

¢ Butterflies of Eastern United States and Canada, I, 1889, p. 298. 

J Ann. Rep. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231B. 
9 See Dyar, List. N. Am. Lep., Bull. No. 52, U. 8. Nat. Mus., 1902, p. 25. 

+ Annals Nat. Hist. (6), XII, 1893, p. 12. 
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CHLORIPPE, species. 


A large species of Chlorippe was noted at Fort Chipewyan, June 4, 
1903, but eluded capture. I had been hunting birds in a shady ravine 
on the main shore opposite English Island, and late in the afternoon 
noticed a dark insect flitting back and forth at intervals between a 
couple of willows which were running sap. Upon a near approach I 
found it to be a large Chlorippe, but further identification was impos- 
sible. The insect greatly resembled C. c/yton. 

Chlorippe is a southern genus, and has not previously been observed 
as far north as Athabaska. 


EREBIA FASCIATA (Butler). 


Elwes has recorded several specimens which Mr. Hanbury collected 
in 1902 at the following Arctic coast localities: Chapman Island, June 
27; Cape Barrow, June 30; Gray’s Bay, July 1; Point Epworth, 
July 1i.4 

EREBIA DISCOIDALIS (Kirby). 


A common species in Athabaska and Mackenzie. I collected a 
specimen at Edmonton, Alberta, as early as May LO, 1903, and on 
June 12 two more at Smith Landing, Athabasea. In 1904, Mr. Preble 
found this butterfly at the following localities in the Mackenzie Basin: 
Fort Simpson, May 20; Fort Norman, June 13; Fort Good Hope, 
June 21 and 22. 

Nearly all previous observers mention disco/dalis, White records 
an Erebia taken by Richardson on the Arctic coast as follows: ** //ip- 
parchia n. s.¢ (near J/. discoidalis), Kirby.’ In 1863, Edwards 
received about twenty examples from Mrs. Christina Ross, all taken 
at Fort Simpson. Strecker mentions over a hundred specimens in 
the collection he received from Geffcken, said to have been collected 
in the ‘‘Athabasca region.”“ Frederick Bell collected specimens at 
Fort Simpson in 1888, according to Doctor Fletcher.’ 

This is the common reba in the forested region, being replaced on 
the Barren Grounds by several other species. Kirby based his 
description of discoidalis wpon specimens from Cumberland House, 
Saskatchewan (latitude 54°). 


“Trans. Ent. Soc. London, Pt. 3, 1903, p. 239. 

b Arctic Searching Expedition, II, 1851, p. 362. 

¢ Butterflies of North America, III, 1897 [p. 255]. 

4Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 132. 

¢Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231B. 
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EREBIA ROSSII (Curtis). 


This beautiful Arctic species, the type of which came from Boothia 
Felix, seems to have been taken in Mackenzie by only two collectors. 
White records it from the ** Arctic Coast between 674° and 68°, 
where Richardson collected it in 1848;¢ while Elwes records three 
specimens taken by the Hanbury expedition—a pair on the Barren 
Grounds (114° W., 67° 40’ N.), July 14, and one at Point Epworth, July 
11, 1902.? 

EREBIA DISA Thunberg. 


Three males and a female were collected by Mr. Hanbury at Point 
Epworth, July 11, 1902. Elwes considers them to be much nearer 
specimens of /. disa from Finland than to our var. mancinus from 
Alaska.¢ 

EREBIA YOUNGI Holland. 


Mr. Preble collected two specimens at Fort McPherson, July 8, 1904, 
thus extending the range of this species east of the Rocky Mountains. 
rh “> . . . . . 
These examples differ in no respect from Alaska specimens of young/. 


EREBIA EPIPSODEA (Butler). 


Doctor Fletcher informs me that the Canadian government collection 
at Ottawa contains this species from the vicinity of Dunvegan, Peace 
River, Athabaska, where J. M. Macoun collected specimens in the 
summer of 1903. 

E.. epipsodea is a mountain species, and probably occurs over most of 
western Athabaska. 


COENONYMPHA OCHRACEA (Edwards). 


This dainty little butterfly was common at Fort Providence from 
July 3 to 8, 1903, where, on bright mornings, numbers could be seen 
flitting about on the open rocky hillside near the river. I easily 
collected a good series of both sexes. Nearly all were perfectly fresh, 
indicating that the species had not been flying many days at that point. 

C. ochracea has previously been recorded from Red Deer River, 
Alberta, but apparently from no farther north. 


COENONYMPHA TIPHON var. MIXTURATA Alpheraky.’ 


Elwes considers two males and a female taken by Hanbury on Dis- 
mal Creek (Kendall River), east of Great Bear Lake, July 30, 1902, as 
most closely approaching the Kamchatkan form.? 


« Arctic Searching Expedition, II, 1851, p. 362. 
> Trans. Ent. Soc. London, Pt. 3, 1903, p. 240. 
¢Idem, p. 239. 

4 Idem, p. 241. 
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SATYRODES CANTHUS (Linnzus). 


1 observed this butterfly but once, at Smith Landing, Athabaska, 
June 12, 1903. Apparently rare in the north. 
Scudder mentions specimens from the vicinity of Great Slave Lake.@ 


CENEIS CHRYXUS Doubleday and Hewitson. 


One example from the Nahanni Mountains, July 16, 1903. Jt was 
taken on a rock slide, together with two or three other species of 
Oeneis. Mr. Preble eaptured a female at Fort Good Hope, June 23, 
L904. 


O. chryxus is more common in the southern and eastern provinces. 


CENEIS JUTTA (Hibner). 


I collected three specimens on a rock slide in the Nahanni Moun- 
tains, July 16, 1903. Doctor Dyar considers them intermediate in 
coloration between normal jutta and var. a/askensis Holland. 

Doctor Strecker mentions specimens from the ‘* Athabasca region,” 
which he received from Herr Geffcken, of Stuttgart, Germany.“ 

Like the preceding species, jut/a seems to be more abundant in the 
southern and eastern provinces, although its range is undoubtedly 
continuous, connecting with that of var. a/askensis on the northwest. 


CENEIS BORE (Hibner). 


According to Butler, Miss Elizabeth Taylor collected this species at 
the Rapids of the Drowned, Slave River, June 28, 1892.” 


CENEIS TAYGETE (Hiibner). 

Three examples were collected at Fort McPherson, July 8, 1904, by 
Edward A. Preble. 

Richardson collected a pair of these butterflies on the ‘*Arctic Coast 
between 674° and 68-,” which White records as Chionobas bore Boisd.¢ 
A small series of faygete, comprising five males and three females, was 
taken by Hanbury at Gray’s Bay, Point Epworth, and on the Barren 
Grounds to the westward of Point Epworth, early in July, 1902. 
These specimens have been listed by Elwes.¢ 


This variety has been taken in Alaska, and is common in portions of 
Labrador, apparently inhabiting the tundra regions only. 


CENEIS SUBHYALINA (Curtis). 


I captured a single specimen in the Nahanni Mountains, July 13, 
1903. 
« Butterflies of Eastern United States and Canada, I, 1889, p 
> Annals Nat. Hist. (6), XII, 1893, p. 12. 
¢ Arctic Searching Expedition, II, 1851, p. 362, 
@Trans. Ent. Soc. London, Pt. 3, 1903, p. 240. 
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CENEIS SEMIDEA(?) (Say). 


Five specimens from the Barren Grounds and one from Point 
Epworth, taken by Hanbury, are referred by Mr. Elwes to either 
semidea, or crambis Freyer, but not closely approaching either.“ 
Crambis is given as a synonym of subhyalina by Dyar.? 


CENEIS CARYI Dyar. 


The type of this new variety, a male in beautiful condition, was 
taken June 13, 1903, in an open growth of Banksian pine (2inus diva- 
ricata) on the Smith Portage, Athabaska. 

Cary? is a form of norna, and differs from that species, as well as 
from var. katahdin Newcomb, in having the red color of the wings 
much darker and more rusty. 


CENEIS NAHANNI Dyar. 


The type of this well characterized species came from Nahanni Moun- 
tains, Mackenzie. The pair from which it has been described was 
collected on Mount Tha-on’-tha, Nahanni Mountains, Mackenzie, July 
16, 1903, at 2,500 feet altitude. 

Butterflies of this genus were fairly common on the north slope of 
the mountain, occurring chiefly among the rock slides. It would be 
impossible to say which species predominated, as 1 was occupied with 
miscellaneous collecting, and merely caught lepidoptera as occasion 
offered. There is no distinguishing of species on the wing with but- 
terflies of this genus. One habit all shared alike—that of ** sneaking,” 
i. e., crawling and half flitting about on the rock piles until a conven- 
ient crack or crevice afforded them concealment. This was almost 
invariably done immediately after the insect alighted. I found them 
very difficult to flush, and when a butterfly did take to the air the 
flight seldom was sustained for more than a rod. 

O. nahanni differs in color from uAderi Reakirt, and the markings 
and striations below are much coarser than in the forms of norna 
Thunberg. I can do no better than quote the characterization from 
the original description: ° 

Blackish above, washed with ferruginous brown, the veins darker, the markings of 
underside showing. A small ocellus or none above vein five, on fore wings, two to 
five on hind wings, the one above vein five largest, the rest small or absent. Hind 
wings below black and white, coarsely strigose, somewhat as in uhleri Reakirt, and 
varuna Edwards, but much more densely, the white of the wing being largely 
obscured. Median band weakly indicated; ocelli black with white pupils; fore 
wings shaded with red over the disk. 


@Trans. Ent. Soc. London, Pt. 3, 1903, p. 240. 
bList N. Am. Lep., Bull. No. 52, U. S. Nat. Mus., 1902, p. 31. 
¢ Proc. Ent. Soc. Wash., VI, 1904, p. 142. 
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ANOSIA PLEXIPPUS (Linnzus). 


I saw one of these butterflies in the poplar forest back of Fort Provi- 
dence, July 3, 1903, but did not capture it. 

This common species seems to be rare in the north, as no previous 
observers have recorded it from Mackenzie. Scudder records it from 
the **Athabasca country” on the authority of Geffcken,* but it is not 
mentioned by Strecker in his list of the northern collection which he 
received from Geffcken.? 

A, plexippus occurs in portions of Alaska, and is common in the 
southern provinces of Canada. 







INCISALIA IROIDES (Boisduval). 
















A common butterfly in the forest region. I took five at Fort Chipe- 
wyan, Athabaska, June 3, 1903, and others on the Smith Portage, June 
13. In 1904, Mr. Preble secured a specimen at Fort Good Hope, June 
22. Apparently it has been overlooked by former observers in the 
Athabaska- Mackenzie region. 

In Alberta the species was taken at Edmonton, and observed along 
the Athabaska trail between that point and Athabaska Landing. It 
was flying abundantly in a forest of Banksian pine along Towattinow 
Creek, some 20 miles south of the Landing, May 14, 1903. 


EPIDEMIA DORCAS (Kirby). 













Apparently uncommon. One was seen at Fort Chipewyan, June 3, 
1903, and a fresh specimen taken in the Nahanni Mountains, July 13. 

”. dorcas occurs in the southern provinces, and also in Alaska. The 
type locality is Cumberland House, Saskatchewan (latitude 54°). 


CUPIDO SZEPIOLUS (Boisduval). 












Several were seen July 1, 1903, in a marsh bordering Great Slave 
Lake, near Hay River post. At Fort Providence, a little later in the 
month, s#piolus was common in an open pasture just back of the 
Catholic Mission. Four males were taken, two at each locality. Mr. 
Preble collected another male example near the mouth of the North 
Nahanni River, July 25, 1904. 

Doctor Fletcher has recorded this species from the Devil’s Portage, 
Liard River (126° 10’ W.), where R. G. McConnell, of the Canadian 
Geological Survey, secured specimens in 1888.° 

« Butterflies of Eastern United States and Canada, I, 1889, p. 728. 

>Lepidoptera, Rhopaloceres and Heteroceres, 1872, p. 132. 

¢Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231 B. 
Proc. N. M. vol. xxxi—06——30 
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CUPIDO AMICA (Edwards). 


3 


The type of this species came from ‘* Mackenzie’s River.” 

Not recorded by recent observers. The type was received by 
Edwards from Mrs. Ross, who collected it at some point on the 
Mackenzie River.“ 


NOMIADES COUPERII (Grote). 


This is a common species in the region between Fort Chipewyan 
and Fort Good Hope. It was feeding at /ragaria blossoms on the 
Smith Portage, and also frequented damp situations and mud holes 
along the trail. Specimens were taken in 1903 at Fort Chipewyan, 
Smith Landing, Fort Resolution, and Hay River, both sexes being 
represented in the series. Mr. Preble collected three examples at 
Fort Good Hope, June 21, 1904. 

A. G. Butler has recorded this species from the ‘Athabasca River,” 
where Miss Elizabeth Taylor collected it June 5, 1892. 


AGRIADES PODARCE (Felder). 


This exquisite little species was quite common on the exposures of 
Archean rock near Smith Landing, Athabaska, where I collected « fine 
series of both sexes in perfect condition, June 11 and 12, 1908. When 


flushed the flight is weak and low, rarely more than six inches above the 
rock. Unlike most species of the genus, podarce feels safe only when 
on the rocks, where it hides most effectually in the short moss. It is 
2asily overlooked unless sought for, and when on bare rock its detec- 
tion is almost an impossibility. I often had two or three flush at my 
feet after having endeavored ineffectually for some time to beat them 
up. Whenever a passing cloud obscured the sun these butterflies 
could not be forced to take wing. 

The only previous record for the Athabaska-Mackenzie region seems 
to be that of Butler,’ who records specimens taken by Miss Elizabeth 
Taylor at the Rapids of the Drowned, Slave River, July 1, 1892. Miss 
Taylor’s locality is but a very few miles from Smith Landing. The 
range of A. podarce thus appears to be very local. 


@In his original description of amica Edwards says he received the species from 
‘*Mackenzie’s River by Mrs. Ross.’’ In the synopsis of North American butterflies 
at the end of his first volume (Butt. N. Am., 1879, I) Edwards gives the type locality 
as ‘‘Fort Ross, Mackenzie’s River.’? There is no such post as Fort Ross at the 
present time, nor can I find any reference to it. Edwards probably referred to Fort 
Simpson, where B. R. Ross was located for many years as factor. 

b Annals Nat. Hist. (6), XII, 1893, p. 13. 
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AGRIADES AQUILO (Boisduval). 






Under the name ‘‘Polyommatus franklinii” White records speci- 
mens which Richardson collected on the Arctic coast of western 
Mackenzie in 1848. Mr. Hanbury collected a pair on the Barren 
Grounds (140° W., 67° 40’ N.), in 1902, which Elwes refers to Zycena 
orbitulus var. franklinii Curtis.’ According to Doctor Dyar frank- 
linté Curtis and agulo Boisduval are synonymous.° 


CYANIRIS LADON var. LUCIA (Kirby). 











There seems to be but one record for this form of /adon in the 
Athabaska-Mackenzie region, although its distribution should be 
general throughout the forested region. Doctor Fletcher records a 
single example collected by Frederick Bell at Fort Simpson, June 25, 
isss.“ All of the specimens of /adon secured by Mr. Preble and 
myself seem to be referable to the form Doctor Fletcher has recently 
described as var. nigrescens, from Kaslo, Kootenay Lake, British 
Columbia.‘ 


CYANIRIS LADON var. NIGRESCENS Fletcher. 






















I captured a male of this form near the Grand Détour, Slave River, 
Athabaska, June 16,1903. In the lower Mackenzie Basin Mr. Preble 
took specimens in 1904, as follows: Fort Norman, June 12, one example; 
Fort Good Hope, June 21 to 23, ten; Fort McPherson, July 6 to 8, two. 

In Alberta, I collected a male at Edmonton, May 10, and four males 
at Vermillion River, May 13, 1903, all in perfect condition. 


EVERES COMYNTAS (Godart). 





This species was not uncommon in Athabaska and southern Mac- 
kenzie in 1903. Specimens were collected as follows: Smith Landing, 
June 12, two males; Fort Resolution, June 24 to 26, four males; Fort 
Providence, July 8, one male. 

Scudder refers to specimens in the British Museum, labeled ‘‘ Arctic 
America, R. B. Ross.”/ These specimens probably were received 
from Fort Simpson through B. R. Ross. Butler mentions specimens 
collected by Miss Elizabeth Taylor at the Rapids of the Drowned, 
Slave River, June 29, 1892.9 

E. comyntas was usually observed at the flowers of Fragaria, Poten- 
tilla, and other low-flowering plants. 


« Arctic Searching Expedition, II, 1851, p. 362. 

» Trans. Ent. Soc. London, Pt. 3, 1903, p. 242. 

¢ List N. Am. Lep., Bull. No. 52, U. S. Nat. Mus., 1902, p. 44. 

@ Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231 B. 
€Trans. Roy. Soc. Canada, Sec. IV, 1903, p. 213. 

/ Butterflies of Eastern United States and Canada, II, 1889, p. 914. 

9 Annals Nat. Hist. (6), XII, 1893, p. 13. 
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EVERES AMYNTULA (Boisduval). 


Doctor Fletcher has recorded this species from the Devil’s Portage, 
Liard River (longitude 126° 10’), where R. G. McConnell, of the Cana- 
dian Geological Survey, collected it on July 17, 1888.4 


RUSTICUS SCUDDERI (Edwards). 


1 can find but two records of the capture of this species in the region 
under review. A.G. Butler records three male specimens in the Brit- 
ish Museum, which were collected by Miss Elizabeth Taylor on the 
east bank of the Mackenzie River, 30 miles north of the Arctic Circle, 
July 18, 1892.2 Specimens secured in the vicinity of Dunvegan, Peace 
River, Athabaska, by J. M. Macoun, in the summer of 1903, have been 
determined by Doctor Fletcher, and are in the Canadian government 
collections at Ottawa. 


RUSTICUS MELISSA (Edwards). 


Dr. James Fletcher, of Ottawa, informs me that there are specimens 
of this species in the Canadian government collections under his charge, 
collected by J. M. Macoun in the summer of 1903, near Dunvegan, 
Athabaska. 


PAMPHILA PALAMON (Pallas). 


I found this diminutive species only at Fort Providence. Several 
individuals were seen among the sedges in a tamarack muskeg, and one 
captured, July 4, 1903. This ‘* skipper” is very easily overlooked, 
because of its small size. 

P. palemon has been taken at Banff and Lacombe, Alberta,’ and 
has a wide range in the southern provinces. 


ERYNNIS COMMA (Linnzus). 


Two specimens in good condition were collected on the summit of 
Mount Tha-on’-tha, Nahanni Mountains, July 16, 1903. Not observed 
elsewhere, nor are there previous records of its capture in the Atha- 
baska-Mackenzie region. 


ERYNNIS COMMA var. MANITOBA Scudder. 


Francis A. Heron, of the British Museum, writes me that Miss 
Taylor’s specimens from Slave River, wiich Butler has recorded as 
E. colorado, are more properly referable to the present form. These 
specimens, a pair, were taken at the Rapids of the Drowned, Slave 
River, June 29 and 30, 1892. 





@ Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231 B. 
> Annals Nat. Hist. (6), XII, 1893, p. 13. 

¢Can. Ent., XX XIII, 1901, p. 171. 

@ Annals Nat. Hist. (6), XII, 1893, p. 14. 
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THORYBES PYLADES (Scudder). 


A common butterfly along the Smith Portage, Athabaska, but 
observed nowhere else in the north. Five specimens, Smith Portage 
and Fort Smith, June 12 to 14, 1903, were taken about mudholes along 
the trail. 


THANAOS ICELUS Lintner. 


This familiar ‘‘skipper” was not uncommon on the Smith Portage, 
Athabaska, where it was taken with the preceding species. A number 
were also secured at Fort Resolution late in June, and Mr. Preble took 
two specimens at Fort Norman, June 10, 1904. 

Specimens collected at Fort Simpson, June 26, 1888, by Frederick 
Bell, have been recorded by Doctor Fletcher.¢ 


THANAOS PROPERTIUS var. BOREALIS, new variety. 


Genital armature similar to that of propertius; tip of right piece 
long and finger-shaped. Wings more heavily clouded with dusky, and 
light spots reduced to a minimum; hoary gray on fore wings largely 
restricted to outer third. Transverse series of four light spots near 
costal margin on apical portion of primaries small, punctiform, dis- 
tinct; rest of light spots obsolete. Marginal and submarginal series 
of spots on under surface of secondaries showing faintly on upper 
surface. 

One male, mouth North Nahanni River, Mackenzie, June 4, 1904. 
Edward A. Preble. 

Type.—No. 9869, U.S.N.M. 

This is a small, dark, boreal variety of the common 7. propertius of 
the northern Pacific coast region of the United States, and is based upon 
a male specimen in fairly good condition. 


THANAOS MARTIALIS (Scudder). 


In his review of Miss Elizabeth Taylor’s northern collection, A. G. 
Butler records this species from the Rapids of the Drowned, Slave 
River, June 29, 1892.? 


HESPERIA CASPITALIS (Boisduval). 


Early in July, 1903, 1 saw a number of these butterflies on the 
rocky bank of the Mackenzie River at Fort Providence, but found 
them exceedingly difficult to capture. Two fresh examples were 
taken—Smith Portage, June 12, and Fort Providence, July 5, 1903. 

Although common in Alberta, //. czspitalis has not heretofore been 
recorded from the Athabaska- Mackenzie region. 


“Ann. Rept. Can. Geol. Surv., III (new ser.), Pt. 1, App. IV, (1889), p. 231 B. 
> Annals Nat. Hist. (6), XII, 1893, p. 14. 
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LIST OF FISHES COLLECTED IN JAPAN IN 1903, WITH 
DESCRIPTIONS OF NEW GENERA AND SPECIES. 


By Hueu M. Suiru and Tuomas E. B. Porr, 


Of the U. S. Bureau of Fisheries. 


During a brief visit to Japan in 1903 the senior author obtained a 
small collection of fresh-water and marine fishes from various points 
on the islands of Hondo, Shikoku, and Kiushiu. Having only limited 
facilities for preserving, specimens, he was obliged to confine the col- 
lection to the smaller forms; and not being provided with a seine or 
other net he depended largely on the markets and on the services of 
local fishermen. 

The principal localities from which specimens were obtained were 
(1) Matsushima Bay, from the fishery experiment station at Shiogama, 
where a number of interesting specimens were secured from the sta- 
tion museum; (2) Hamashima, province of Shima, from the collection 
of the fishery station at that place; (3) the Inland Sea in the vicinity of 
Onomichi; (4) Kochi and Urado, in the province of Tosa; (5) Susaki, 
in the same province, where there is a fishery experiment station; 
(6) Kagoshima, province of Satsuma; (7) Yamagawa, at the mouth of 
Kagoshima Bay; (8) Nigara River at Gifu; (9) Lake Biwa, near its 
outlet; and (10) Sendai River at Sendai, province of Satsuma. 

For cooperation and active aid in making the collection, acknowledg- 
ment is due to Dr. K. Kishinouye, Dr. T. Kitahara, Dr. T. Nishikawa, 
Dr. K. Oku, and Dr. T. Nishimura, all of the Imperial Fisheries 
Bureau; their excellencies, Governor Watanabe and Governor Kawaji, 
of the prefectures of Kochi and Gifu; the director of the fishery 
experiment station at Shiogama; Mr. J. Shobu, of the fishery experi- 
ment station at Hamashima; Mr. I. Shishido, of the Imperial Univer- 
sity at Kyoto; Mr. Y. Hosokawa, president of the Fishermen’s Asso- 
ciation of Kochi prefecture, and Mr. Y. Kida, of the Kochi Middle 
School; Mr. H. Niwa, director of the fishery experiment station at 
Susaki, Tosa; Mr. T. Sakai, of the imperial biological station at 
Onomichi; Mr. Yoshio Asahara, director of the fishery experiment 
station of Kagoshima prefecture; Mr. S. Machida, of Kagoshima, and 
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Mr. K. Nomaguchi, mayor of Yamagawa, as well as to numerous other 
officials of the various prefectures. 

For assistance and suggestions in studying this collection we 
acknowledge our indebtedness to Dr. D. S. Jordan, Dr. B. W. Ever- 
mann, Dr. Theodore Gill, and Mr. Alvin Seale. 

The extensive writings of Dr. David Starr Jordan and his associates 
descriptive of the fish fauna of Japan have made comparatively easy 
the identification of this collection. That the waters of Japan still 
hold many undiscovered ichthyological treasures can not be doubted, 
however, notwithstanding the large amount of matter which has within 
the past few years been added to the already very considerable litera- 
ture of Japanese fishes; for the present collection, made quite inci- 
dentally, limited to specimens most easily preserved, and representing 
little more than the forms found here and there in the markets, con- 
tains one new family (Caristiide), five new genera, and eleven new 
species, in addition to several species not previously known from Japan. 
In this last class are Embolichthys mitsukurii (Jordan and Evermann), 
described from Formosa; ealotus tripes Johnson, not previously 
known from the Pacific Ocean; Zerapon jarbua (Forskil); Peristedion 
ricfeli Kaup; and E/eotriodes heldsdingenti Bleeker. 

The local names of the fishes in the localities where collecting was 
done have been supplied wherever known. 

Family CARCHARIID. 
TYPICAL SHARKS. 


1. MUSTELUS MANAZO Bleeker. 
KOSHINAGABUKA, 


€ 


Kochi, May 7, one specimen, 324 mm. long. 
‘amily RAJID. 
SKATES. 


2. RAJA MEERDEVOORTI Bleeker. 
YEI; KUROSUE, 


Kochi, May 7, one specimen, 267 mm. long; Kagoshima, June 16, 
one specimen, 203 mm. long, 50 fathoms, rare. 


Family DASYATID2. 


STING-RAYS, 


3. UROLOPHUS FUSCUS Garman, 
Kagoshima, June 16, two specimens, 120 and 200 mm. long. 


Family PLOTOSID. 


SEA CATFISHES. 


4. PLOTOSUS ANGUILLARIS Lacépéde. 


Kagoshima, June 16, two specimens, 197 and 215 mm. long. 





AS 


6, 


No. 1489. JAPANESE FISHES—SMITH AND POPE. 461 


Family SILURIDU®. 


COMMON CATFISHES. 


5. FLUVIDRACO RANSONNETII (Steindachner). 
Kochi, May 7, one specimen, #5 mm. long. 


Family COBITID. 


LOACHES. 


6. COBITIS TAENIA Linnezus. 
Setagawa, Lake Biwa, April 22, two specimens, 85 and 94 mm. long. 


Family CYPRINID™. 


MINNOWS AND CARPS. 


7. ACHEILOGNATHUS LANCEOLATA (Temminck and Schlegel). 


Setagawa, Lake Biwa, April 22, two specimens, 63 and 65 mm. long. 
8. LEUCOGOBIO BIW (Jordan and Snyder). 
Setagawa, Lake Biwa, April 22, 1 specimen, 52 mm. long. 


9. SARCOCHEILICHTHYS VARIEGATUS (Temminck and Schlegel). 
HIGAI, 


Setagawa, Lake Biwa, April 22, four specimens. A female 152 mm. 
long, in spawning condition, has a black bar across dorsal most distinct 
anteriorly, anal and ventrals plain, pectorals dusky. A male 178 mm. 
long, with nuptial tubercles on head, has no distinct bar on dorsal; 
anal, ventrals, and pectorals black-tipped. A young male 92 mm. 
long, with tubercles on head, has a rather distinct bar on dorsal; anal, 
ventrals, and pectorals black-tipped. A specimen 54 mm. long has 
fins plain, and a distinct blackish lateral stripe. 

to. BIWIA ZEZERA (Ishikawa). 
ENDUSO; URORE. 


Setagawa, Lake Biwa, April 22, four specimens, 55 to 65 mm. long. 


11.. PSEUDORASBORA PARVA (Temminck and Schlegel). 
MOROKO. 


Setagawa, Lake Biwa; April 22, four specimens, 42 to 83 mm. long. 
12. OTAKIA RASBORINA Jordan and Snyder. 
Setagawa, Lake Biwa, April 22, one specimen, 115 mm. long. 


13. LEUCISCUS HAKUENSIS Gunther. 
NIGOI. 


Sendaigawa at Sendai, Kiushiu, June 10, one specimen, 265 mm. long. 
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14. ZACCO PLATYPUS (Temminck and Schlegel). 
HAYE, 


Setagawa, Lake Biwa, April 22, one specimen, 116 mm. long; Urado, 
May 7, one specimen, 130 mm. long; Sendaigawa at Sendai, Kiushiu, 
June 10, one specimen, 128 mm. long. 


15. ISCHIKAUIA STEENACKERI (Sauvage). 
WATAKA., 


Setagawa, Lake Biwa, April 22, 1 specimen, 138 mm. long. 


Family LEPTOCEPHALID. 


CONGER EELS. 


16. LEPTOCEPHALUS NYSTROMI Jordan and Snyder. 
Kagoshima, June 16, one specimen, 226 mm. long. 
Family MURAZNESOCID2. 


17. MURAZZNESOX CINEREUS (Forskal). 
HAMU. 


Kochi, May 7, one specimen, 480 mm. long. Origin of dorsal 
slightly in advance of pectoral. 


Family CLUPEID. 


SHADS AND HERRINGS. 


18. STOLEPHORUS JAPONICUS (Houttuyn). 
OKINIROGI. 


Susaki, May 8, two specimens, 78 and 80 mm. long. 


Family DOROSOMATID. 


GIZZARD SHADS. 


19. KONOSIRUS PUNCTATUS (Temminck and Schlegel). 
DOROKUI. 


Urado, near Kochi, May 7, one specimen, 157 mm. long. 


20. KONOSIRUS NASUS (Bloch). 
DOROKUI. 


Urado, May 7, three specimens, 130 to 182 mm. long. These and 
the foregoing caught in the interesting cast-net fishery. 


Family ENGRAULID. 


ANCHOVIES. 


21. ANCHOVIA JAPONICA (Temminck and Schlegel). 


Susaki, Tosa, May 8, one specimen, 65 mm. long. 





JAPANESE FISHES—SMITH AND POPE. 
Family ARGENTINID.2%. 
SMELTS. 

22. OSMERUS DENTEX< Steindachner. 


Matsushima Bay, one specimen, 583 mm. long; from Fishery Experi- 
ment Station, Shiogama. 


Family SALMONID®. 
SALMONS AND TROUTS. 


23. PLECOGLOSSUS ALTIVELIS Temminck and Schlegel. 
AYU, 


Mgara River at Gifu. Several specimens caught by cormorants. 
Family SYNODONTID. 
LIZARD-FISHES. 


24. TRACHINOCEPHALUS MYOPS (Forster). 
GONAYESO. 


Kochi, May 7, one specimen, 117 mm. long. 


25. SYNODUS VARIUS (Lacépéde). 
SUZUME. 


Kochi, May 7, one specimen, 132 mm. long; May 11, one specimen, 
305 mm. long; Urado, May 10, one specimen, 134 mm. long; Yama- 
gawa, June 16, one specimen, 86 mm. long. The specimen from 
Yamagawa has the markings very distinct, the irregular bands meet- 
ing across the back. 


26. SAURIDA JAPONICA Houttuyn. 
YESO. 


Kochi, May 7, one specimen, 195 mm. long; Yamagawa, June 14, 
two specimens, 182 and 145 mm. long. 


Family SYNGNATHID. 


PIPE-FISHES. 


27. SYNGNATHUS SCHLEGELI Kaup. 


Matsushima Bay, one specimen, 138 mm. long; from Fishery 
Experiment Station, Shiogama. 


Family AULORHYNCHID2. 
28. AULICHTHYS JAPONICUS Brevoort. 


Matsushima Bay, two specimens, 90 and 142 mm. long; from Fish- 
ery Experiment Station, Shiogama. 
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Family FISTULARIDZ. 
TRUMPET-FISHES. 


29. FISTULARIA DEPRESSA Ginther. 


Near Yamagawa, June 16, three specimens, 150, 150, and 187 mm. 
long. 


Family SPHYRANIDZ. 
BARRACUDAS. 


30. SPHYRAENA JAPONICA Cuvier and Valenciennes. 


Yamagawa, June 14, one specimen, 105 mm. long; June 16, two 
specimens, 58 mm. long. 


Family ATHERINID. 
SILVERSIDES. 
31. ATHERINA BLEEKERI Giinther. 


Matsushima Bay, one specimen, 113 mm. long; from Fishery Experi- 
ment Station, Shiogama. 


32. ATHERINA TSURUG£ Jordan and Starks. 
TONGORO. 
Susaki, May 8, two specimens, 120 and 123 mm. long. 
Family TRACHICHTHYID. 
DEEP-SEA BERYCOIDS. 
33- HOPLOSTETHUS MEDITERRANEUS Cuvier and Valenciennes. 


Kagoshima, June 12, two specimens, 63 and 70 mm. long; June 16, 
two specimens, 60 and 101 mm. long. 


Family HOLOCENTRIDZ. 
SQUIRREL-FISHES. 
34. OSTICHTHYS JAPONICUS (Cuvier and Valenciennes). 
Kochi, May 7, one specimen, 114 mm. long. A beautiful crimson 


fish, the color deepest on back and peduncle; bluish stripes along scales 


on back and sides; first dorsal uniform crimson, with a narrow black 
edge. 


Family SCOMBRID A. 


MACKERELS. 


35- SARDA ORIENTALIS (Temminck and Schlegel). 


Urado, May 10, one young specimen, 77 mm. long, doubtless ref- 
erable to this species; head 2.8, depth 4.25; eye 4; snout 2.25; maxil- 
lary reaching to posterior margin of eye, 1.5 in head; depth of caudal 
peduncle less than 0.5 eye; gill-rakers short, 12 to 15 on lower limb; 
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dorsal xv—1, 12-7; anal v, 10-6; caudal small, deeply forked, the lobes 
not widely flaring; lateral line sinuous; color pale reddish brown, with 
about five dusky cross bands. 


Family GEMPY LID. 
36. NEALOTUS TRIPES Johnson. 


Hamashima, offshore, October 8, 1902, one specimen, 240 mm. long; 
from Hamashima Fishery Station. This specimen is the size of the 
type and agrees very closely with Johnson’s original description. 
Depth 7.3 to base of caudal, about 8.3 to end of caudal; head 3.75; eye 
1.6 in snout, 4.3 in head; dorsal xx1, 19-2; anal 1-8-3. Front of 
upper jaw with 6 fang-like teeth 0.5 length of eye; posterior to these 
about 12 partly concealed, widely separated sharp-pointed teeth on the 
dental ridge; teeth in lower jaw sharp, compressed, much larger than 
the lateral teeth in upper jaw, about 10 on each side. Color, appar- 
ently silvery, underlaid with brown. 


FiG. 1.—NEALOTUS TRIPES 





Giinther® gives the following history of this interesting species, of 
which the Japanese specimen is the third that has been taken: 


This fish was known from a single example, 10 inches long, obtained at Madeira in 
the month of December [1864], and has been fully described by Johnson, who says 
that his specimen has been deposited in the British Museum. Such was undoubtedly 
his intention when he wrote his description, as before and afterwards he most liber- 
ally presented his ichthyological treasures to the national institution. But this 
specimen was never received, and from later inquiries it would appear that this valu- 
able type is lost. The Challenger collection contains a very young specimen, only 33 
mm. long, which agrees so well with Johnson’s description that it doubless belongs 
to the same species. Only the dagger-shaped postanal spine is shorter than the 
ventral spines, and also the separation of distinct finlets can not be clearly made out, 
as might be expected in so young an example. It was brought up in the dredge at 
Station 40, in latitude 34° 51’ north, longitude 68° 30’ west, where the dredge 
reached a depth of 2,675 fathoms. * * * Itis * * * probable that this small 
fish entered the dredge shortly before it came to the surface. 


Family CARANGID®. 
CREVALLES, POMPANOES, ETC. 


37- DECAPTERUS RUSSELLI (Riippell). 
AOAJI. 





Susaki, May 8, one specimen, 146 mm. long. 


« Deep-sea Fishes, Voyage of the ChaNenger, XXII, 1887. 
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38. TRACHURUS JAPONICUS Temminck and Schlegel. 
Shore near Yamagawa, June 16, one specimen, 92 mm. long. 


39. CARANGUS EQUULA (Temminck and Schlegel.) 
SHIMAAJI. 


Kochi, May 7, one specimen, 225 mm. long. Head 3.2, depth 2.16, 
eye 3.33, snout 3; dorsal vii—-1, 25; anal 11-1, 24; scutes about 35; 8 
or 9 obsolete dark, narrow vertical bands on back and sides; dorsal 
and anal fins with white margins, light green at base, and blackish 
between; ventrals silky white. 


Family SCOMBROPID.. 


40. SCOMBROPS BOOPS (Houttuyn). 
SHIRAGENNAI (Susaki). 


Susaki, May 8, one specimen, 100 mm. long; Kagoshima and Yama- 
gawa, shore, June 10 and 16, three specimens, 88 to 111 mm. long. 


Family LEIOGNATHID.. 


41. LEIOGNATHUS ARGENTATUS Houttuyn. 
NIROGI. 


( Equula nuchalis TemMinck and SCHLEGEL. ) 


Kochi, May 7, three specimens, 73 to 80 mm. long. 


42. LEIOGNATHUS RIVULATUS (Temminck and Schlegel). 
KIBINAGO. 


Susaki, May 8, one specimen, 75 mm. long. 
43. LEIOGNATHUS ELONGATUS Smith and Pope, new species. 


Head 3.75; depth 3.75; eye 3.25; snout 3.25; dorsal vit, 16; anal 
m1, 14. 

Body very elongate and moderately compressed, its depth not greater 
than length of head; dorsal and ventral profiles about evenly curved and 
tapering gently to the very short and slender peduncle; caudal peduncle 
about 0.66 diameter of eye; head acute, the upper surface weakly con-: 
vex, the sides compressed to form a very narrow surface on the ven- 
tral side; mandibular but slightly concave; eye of moderate size, its 
diameter equal to snout; interorbital equal to eye, with a median ridge 
from snout to occiput and supraocular ridges inclosing triangular 
space; lower preopercular margin with very fine serrations; scales 
small, cycloid, deciduous; opercles naked, cheeks scaly; lateral line 
conspicuous, with about 42 tubular pores; second and third dorsal 
spines longest, 1.75 in depth of body and 2 in distance from origin of 
fin to anterior margin of eye; longest anal spine (second) less than 0.5 
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head; caudal deeply forked; pectorals 1.5 in head; ventrals somewhat 
less than 2 in head. 


Color in alcohol: Yellowish-brown above, with purplish tinge below 
that may have been silvery in life; scales everywhere covered with fine 
black punctulations which are larger and more scattered on lower side 
of head and body; back and sides marked with a number of irregular 
dark purplish spots and vermiculations; a black spot at base of each 
dorsal and anal ray; axil of pectoral black; posterior edge of gill 


Fic. 2.—LEIOGNATHUS ELONGATUS. (From the type.) 


cavity black, showing through opercular flap; a short black band on 
tip of snout above mouth; fins without definite color markings. 

Described from a specimen 90 mm. long from Kagoshima, collected 
June 16, 1903, by H. M. Smith. 

Type.—Cat. No. 55613, U.S.N.M. 

This species may be easily recognized by its elongate form and mot- 
tled coloration. 


Family STROMATEID. 


BUTTER-FISHES. 


44. PSENOPSIS ANOMALUS (Temminck and Schlegel.) 


Matsushima Bay, one specimen 178 mm. long; from Fishery Experi- 
ment Station, Shiogama. Head 4, depth 2.5, eye 3.25, snout 4; dorsal 
VI-1,28; anal 11,28. 


Family APOGONICHTHYID®. 


CARDINAL-FISHES. 


45. APOGONICHTHYS CARINATUS (Cuvier and Valenciennes). 
OKIFUNA (OFF SHORE CARP). 


Susaki, May 8, one specimen, 85 mm. long; Urado, May 10, one 
specimen, 122 mm. long; Kagoshima, June 12, one specimen, 90 mm, 
long. 

Proc. N. M. vol. xxx1—06——31 
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46. AMIA NIGER (Déderlein). 
KUROGENNAI (Susaki). 


Susaki, May 8, one specimen, 90 mm. long; Kagoshima, June 12, 
five specimens, 52 to 88 mm. long. Susaki specimen: Body reddish 
golden-brown, fins black, except caudal and pectorals. 


47- AMIA MARGINATUS (Déderlein). 


Kagoshima, June 12, two specimens, 67 and 70 mm. long; Yama- 
gawa, June 16, one specimen, 75 mm. long. 


48. AMIA SEMILINEATUS (Temminck and Schlegel). 
MOTSU. 


Kochi, May 7, one specimen, 105 mm. long. 
49. AMIA NOTATUS (Houttuyn). 
Kagoshima, June 12, one specimen, 100 mm. long. 
50. AMIA KIENSIS (Jordan and Snyder). 


Urado, May 10, two specimens, 65 and 70 mm. long. Color in life, 
silvery white with golden reflections below; head and upper parts 
with purplish reflections; lateral stripes black; dorsal and anal with 
yellow-brown markings. 


Family SERRANIDE. 
GROUPERS, SEA BASSES, Ete. 
51. NIPHON SPINOSUS Cuvier and Valenciennes. 
Kochi, May 11, two specimens, 150 mm. long. 


52. CHELIDOPERCA HIRUNDINACEA (Cuvier and Valenciennes). 


Kochi, May 7, one specimen, 112 mm. long; Urado, May 10, one 
specimen, 143 mm. long. 


53. EPINEPHELUS AREOLATUS (Forsk&l). 
KORO (Susaki). 


Susaki, May 8, one specimen, 54 mm. long; near Yamagawa, June 
16, one specimen, 89 mm. long. 


54. EPINEPHELUS EPISTICTUS (Temminck and Schlegel). 
KUYE. 


Kochi, May 7, a fine specimen, 300 mm. long. 
55- EPINEPHELUS TSIRIMENARA (Temminck and Schlegel). 


Kochi, May 11, one specimen, 225 mm. long. 
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56. SAYONARA MITSUKURII Smith and Pope, new species. 


Head 2.6 in length; depth 2.8; eye 3.5 in head; snout 5.75; inter- 
orbital 7; maxillary 2; dorsal x,14; anal 11,7; ventrals 1,5. 

Body ovate, compressed, dorsal, and ventral outlines evenly and simi- 
larly curved; head nearly equaling depth, compressed; caudal peduncle 
compressed, its least depth 3 in head; snout shorter than eye, convex; 
eye moderate, high, nearly impinging on dorsal profile; interorbital 
narrow, convex; mouth large, oblique; maxillary reaching below pos- 
terior edge of orbit, its distal extremity equaling length of snout; lower 
jaw slightly projecting; fine villiform teeth on jaws, vomer, and pala- 
tines; symphyseal notch of upper jaw without teeth; no prominent 
canines; tongue smooth, small; preopercle with double margin, the pos- 
terior serrated, rounded; opercle with 3 small, short spines nearly con- 
cealed by the large scales; gill-membranes free from isthmus; gill- 
rakers long, slender; dorsals narrowly united at base; dorsal spines 





- 


Fic. 3.—SAYONARA MITSUKURII, (From the type.) 


heteracanthous, the sixth longest and contained 2.5 in head, fifth about 
same length as sixth, the first one-half diameter of eye; longest rays of 
soft dorsal contained 2 in head; second anal spine longest and strongest, 
2.5 in head; soft dorsal and anal similar; caudal rounded; pectorals 1.12 
in head, pointed, the middle rays Iongest; ventrals short, not reaching 
insertion of anal; head and body fully scaled; scales large, finely 
ctenoid, 35 in lateral line; 2 rows of scales between lateral line and 
origin of dorsal; about 7 rows of scales on cheek; lateral line unin- 
terrupted, high, the tubes extending the entire length of the scales 
and forming an obtuse angle under middle of last rays of depressed 
dorsal. Color of alcoholic specimen pale yellow; 7 large irregular 
blotchés of black on upper part of head and body at base of dorsal, 
suggestive of transverse bars, the first posterior to orbit, the second 
midway between eye and origin of dorsal, the third at base of fourth, 
fifth, and sixth dorsal spines, the fourth at base of last dorsal spines, 
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the fifth at base of anterior rays of soft dorsal, the sixth at base of 
posterior rays, the seventh on top of caudal peduncle; all fins plain; a 
blackish tinge on opercle. 

Described from a single alcoholic specimen 80 mm. long collected at 
Kagoshima, June 16, 1903, by H. M. Smith. 

Type.—Cat. No. 55617, U.S.N.M. 

From Sayonara satsume Jordan and Seale¢ from Kagoshima this 
species may be distinguished by the larger eye, longer tubules in lat- 
eral line, long and slender gill-rakers, higher dorsal fins, unbranched 
pectoral rays, and color. 

Named for Prof. K. Mitsukuri, of the Imperial University at Tokyo. 


TOSANA Smith and Pope, new genus (Serranide). 


Body elongated, moderately compressed, with short, blunt head; 
dorsal single, without notch, the third spine much the longest, no rays 
filamentous; caudal crescentic, the lobes produced, upper lobe the 
longer; anal with the third spine the longest; pectoral rays undivided; 
scales large and strongly toothed, covering all parts of body and head; 
lateral line high, its tubes simple; preopercle with vertical limb 
evenly serrated, its lower margin entire; opercle with 3 flat spines; 
jaws with enlarged prominent projecting canines; outer row of teeth 
in upper jaw canines, inner ones fine and villiform; teeth in lower 
jaw canines in a single row; vomer and palatines with villiform teeth; 
tongue smooth; no supplemental maxillaTy; gill-rakers very long and 
slender; gill-membranes free from the narrow, carinated isthmus. 

Similar to Pseudanthias Bleeker, but differing therefrom in the 
unbranched pectoral rays, larger scales, and other characters. From 
Pronotogrammus Gill it may be distinguished by the insertion of the 
ventrals behind axil of pectorals, the closely scaled top of head, the 
absence of preopercular spines, the dentition, etc. 

The genus is named for Tosa, one of the four provinces of Shikoku. 
The ancient name for this province meant ‘‘the brave good youth,” 
and the ‘‘ province continues to justify its name for bravery and 
ability; no men have aided more than the Tosa men to bring about 
the renovation of Japan.” 

Type of genus.—Tosana niwe. 


57- TOSANA NIWZ Smith and Pope, new species. 


Head 3.65 inlength; depth 3.62; eye3 in head; snout 5; interorbital 
3.5; dorsal x, 15; anal m1, 7; scales in lateral line 35. 

Body elongate, compressed, its greatest depth about equal to length 
of head; dorsal outline but gently arched, the ventral nearly straight; 
peduncle compressed, its least depth 2 in head; snout short and blunt, 





@Proc. U. 8. Nat. Mus., XXX, 1906, p. 145. 
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its length equal to 0.66 diameter of eye; mouth oblique; maxillary 
reaching to below middle of pupil, the width of its distal end more 
than 0.5 diameter of eye; mandible projecting; teeth in upper jaw 
in 2 series, the outer canine, the inner in a villiform band; on each 
side of the tip of the upper jaw one pair of long canines directed 
downward and another pair directed inward and backward; teeth 
in lower jaw a single row of canines, with 2 pairs of enlarged canines 
on each side at tip; a narrow band of small teeth on palatines, 
and a small patch on vomer; tongue smooth, pointed; preopercle with 
rounded angle, the upper limb serrated, the lower smooth; opercle 
with 3 flap spines, the middle longest; gill-rakers long and slender, 23 
on lower limb of first arch; scales large, strongly toothed, fully cov- 
ering body and head, about 6 rows on cheeks; lateral line high, con- 
current with back, the tubules straight, simple, and forming an 
obtuse angle under posterior end of dorsal fin; dorsal fin continuous, 
the third spine muck the longest, 0.5 in head and nearly twice length 





Fic. 4.—TOSANA NIW. (From the type.) 


of second, fourth to tenth subequal; soft rays of nearly equal length 
except last 2, the longest considerably longer than third spine; anal 
shorter and deeper than soft dorsal; caudal deeply and evenly con- 
cave, the outer rays much produced, upper lobe longer; pectorals and 
ventrals shorter than head. Color inalcohol rosy pink, lighter below; 
all fins yellowish. 

This species resembles Pseudanthias japonicus (from Japan) and 
Pseudanthias cichlops (from Sumatra); from the former it is distin- 
guished by its slender form, its more numerous gill-rakers (14 on 
lower arm of first arch in japonicus), in having the third dorsal and 
the third anal spines the longest, and in its deeply concave caudal; 
from cichlops it differs in its more slender body, larger scales, relative 
length of anterior dorsal and anal spines, shorter ventrals, and shape 
of caudal. 

A single specimen, 110 mm. long, from Urado Bay, collected May 
10, 1903, by H. M. Smith. 
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Type.—Cat. No. 55618, U.S.N.M. 
Named for Mr. H. Niwa, director of the Fishery Experiment 
Station of Kochi prefecture at Susaki, Tosa. 


SATSUMA Smith and Pope, new genus (Serranide). 


Form elongate, compressed; head pointed; mouth large, with small 
teeth on jaws, vomer and palatines; maxillary broad posteriorly, lower 
jaw projecting, its symphysis sharp and dentigerous; eye very large; 
opercle with 2 spines, preopercle serrated; gill-opening large and 
continued far forward, gill-membranes not connected and free from 
isthmus; body covered with finely ctenoid scales; opercles, cheeks, 
and upper part of head scaly; snout and jaws naked; lateral line high 
and concurrent with back; 2 high dorsal fins, anterior with 9 strong 
spines; anal fin deep, with 3 spines; caudal deeply emarginate; pec- 
torals long and pointed; ventrals with 1 long spine. 

In the large eye, high dorsal spines, squamation, general form, and 
color this genus superficially resembles the holocentrids. 


Type Of Ye nus.—Satsuma Macrops. 
58. SATSUMA MACROPS Smith and Pope, new species. 


Head, 2.75 in length; depth, 2.6; eye, 2.5 in head; snout, 4; inter- 
orbital, 4; dorsal, rx-1, 10; anal, m1,7; ventrals, 1,5; scales, 440-9; 
pores, 38. 

Body elongate, deep, much compressed, greatest depth at about 
origin of spinous dorsal; head compressed, a little longer than deep, 





Fic. 5.—SATSUMA MACROPs. (From the type.) 


its width 2.2 in its length; snout short, broad, and acute; eye very 
large, high, impinging upon upper profile of head, its diameter about 
equal to postocular part of head; mouth large, oblique; mandible 
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strongly projecting, bearing at the symphysis two sharp conical teeth, 
and reaching posteriorly to below anterior border of pupil; distal 
expanded extremity of maxillary 2 in eye; supplemental maxillary 
hone long and narrow; very fine teeth in jaws, on vomer, and on _pal- 
atines; tongue elongate, rounded, free. 

Nostrils close together, posterior larger and close to front rim of 
orbit; opercle with two short, sharp spines, the lower horizontal, the 
upper pointing obliquely upward; preopercle sharply and coarsely 
serrated; gill-opening large; gill-rakers long and slender, about 23 on 
lower limb of arch, the longest equaling diameter of pupil and longer 
than the longest gill-filament; dorsal spines slender, sharp, the third 
and fourth longest and 1.33 times diameter of eye; the remaining 
spines descend rapidly to the ninth; soft dorsal lower than spinous; 
anal similar to soft dorsal and opposite the latter, the depressed tips 
of last rays of both fins on same vertical; anal spines strong, the first 
contained in the third three times; third anal spine equal to eye; cau- 
dal weakly forked or deeply emarginate; ventrals inserted under origin 
of pectorals and not reaching vent, 2 in head, and 0.66 length of pec- 
toral; caudal peduncle moderate and compressed, its depth 3 in head; 
scales of moderate size, finely ctenoid, covering entire body and head 
except mandible and snout; lateral line high and concurrent with 
dorsal outline to middle of base of caudal; head with many mucus 
cavities. 

Color, pale yellowish with 5 longitudinal bands or dashes of crimson; 
the first band very narrow, running along base of dorsal; the second 
beginning near lateral line below origin of spinous dorsal and termi- 
nating on lateral line below middle of soft dorsal; the third and widest 
band extending from the upper portion of opercle on median line of side 
to beyond termination of band above; the fourth reaching from axil 
of pectoral to above base of anal; the fifth from axil of ventrals to 
posterior end of anal; first and fifth bands similar, second and third 
running parallel along middle of side and very conspicuous, while the 
fourth shows but faintly in the specimens secured; in one of the cotypes 
the third and fourth bands show evidences of a possible fusion at 
their anterior ends; a black spot near margin of membranes of spinous 
dorsal, other fins colorless; scales above lateral line with black-dotted 
margins, those elsewhere on body diffusely dotted with black. 

The above description from a specimen measuring 65 mm., and two 
cotypes 65 and 69 mm. long, taken at Kagoshima, June 16, 1903, by 
H. M. Smith. 

Type.—Cat. No. 55616, U.S.N.M. 

This interesting form is easily recognized by the two prominently 
projecting mandibular teeth that terminate the very sharply pointed 
head, the large eye, the high spinous dorsal, and the brilliant crimson 
dashes along the sides. 
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Family LATILIDZ. 


TILE-FISHES. 


59. LATILUS JAPONICUS (Houttuyn). 
AMADAI (SWEET PERCH). 


Kochi, May 7, one specimen, 230 mm. long. Color when fresh: 
Body reddish, nape bright red; dorsal pale red; anal sky blue; lower 
third of caudal blue, upper two-thirds blue-and-yellow striped; pec- 
torals pale red; ventrals white. 


Family CEPOLID. 


BAND-FISHES. 


60. ACANTHOCEPOLA KRUSENSTERNII (Temminck and Schlegel). 


Hamashima, October 5, 1902, one specimen, 530 mm. long, from a 
depth of 6 to 7 fathoms; from Hamashima Fishery Station. 


61. ACANTHOCEPOLA LIMBATA (Cuvier and Valenciennes.) 
KANEHIRA. 


Urado, May 10, one specimen, 540 mm. long. Body golden pink; 
head silvery white below; iris red; dorsal with a black ocellus anteri- 
orly and a white triangular spot at base of each membrane; anal red, 
edged with black, white at base. Rare at Urado and Kochi. 


62. CEPOLA SCHLEGELI Bleeker. 


Hamashima, October 5, 1902, one specimen, 270 mm. long, from a 
depth of 6 to 7 fathoms; from Hamashima Fishery Station. 


Family PRIACANTHID. 


63. PSEUDOPRIACANTHUS NIPHONIUS (Cuvier and Valenciennes). 


Urado, May 10, one specimen, 90 mm. long. 


Family LUTIANIDZ. 


SNAPPERS. 


64. LUTIANUS NISHIKAW£ Smith and Pope, new species. 


Head 2.6; depth 2.6; eye 3.75; snout 3.25; maxillary 2.33; interor- 
bital 5; dorsal x, 15; anal m1, 8; ventrals 1, 5; scales in lateral line 52. 

Body moderately short and compressed; dorsal outline elevated, the 
greatest depth at base of third and fourth dorsal spines; profile of 
head from tip of snout to occiput nearly straight or but very slightly 
concave; ventral outline nearly horizontal; snout longer than eye, 
conical; eye moderate, high; jaws about equal; maxillary extending to 
below anterior margin of pupil; canine teeth in jaws, a pair of larger 
ones on premaxillaries and similar widely separated ones on mandible; 
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fine villiform teeth on vomer and palatines; no lingual teeth; preoper- 
cular margin finely serrated, with rounded angle and a shallow emar- 
gination; opercle terminating in a pointed flap, the spines minute and 
concealed; gill-rakers long, about 10 to 12 on lower limb of arch; first 
dorsal spine 0.5 diameter of eye, third spine the longest and equal to 
distance from tip of snout to middle of pupil; soft dorsal and anal 
rounded; second anal spine longest and strongest, more than twice the 
length of the first; pectorals pointed, 1.25 in head, ventrals extending 
to 0.75 distance to anal spines; scales small, finely ctenoid, in oblique 
series above lateral line, in horizontal series below; bases of anal and 
soft dorsal thickly scaled, lateral line continuous, concurrent with dor- 
sal outline; 9 rows of scales between lateral line and insertion of dorsal. 
Color of alcoholic specimen: Green, with "4 dark longitudinal stripes, 
the first from upper edge of eye to end of spinous dorsal, the second 
through the upper part of eye to base of last dorsal rays, the third 
from center of eye to the upper half of the base of the caudal fin, the 
fourth from below eye to lower base of caudal peduncle, the second 
and third stripes beginning at tip of snout and running together to mid- 
dle anterior margin of eye; a large black blotch on the lateral line from 
the twenty-second to the twenty-third scale, with the third black hori- 
zontal stripe passing through its base; a black spot in the axil of the 
pectorals. 

Described froma single specimen 77 mm. long, collected at Hama- 
shima, April 3, 1902, obtained from Hamashima Fishery Station by 
H. M. Smith. 

Type.—Cat. No. 55614 U.S.N.M. 

This species is without doubt the fish described and figured by Day,” 
and erroneously identified as Lutianus chrysotenia of Bleeker, from 
which it differs noticeably in the smaller number of scales in lateral 
line (80 in Bleeker’s description, but 52 in Day’s), in the shallower 
preopercular notch, and in the coloration. The differences in colora- 
tion are especially striking; in Bleeker’s fish the color is given as 
bluish green with 8 or more narrow, sinuous, dark-edged bands some- 
what oblique above the lateral line and horizontal below it, and many 
yellow spots on head; in Day’s fish and the one we have here described 
there are but four dark or blackish bands on a green background. 

Named for Dr. T. Nishikawa, formerly of the Imperial Fisheries 
Bureau. 


65. TERAPON OXYRHYNCHUS Temminck and Schlegel. 
SUMIHIKI; KOTOHIKI. 


Kochi, May 7, one specimen, 171 mm. long; Matsushima Bay, one 
specimen, 149 mm. long; from Fishery Experiment Station, Shiogama. 


«The Fishes of India, 1875, p. 36, pl. x1, fig. 3. 
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66. TERAPON JARBUA (Forskal). 
KOTOHIKI. 


Kochi, May 7, one specimen, 75 mm. long. Known from India, 
Borneo, Philippines, China, Samoa, etc., but not previously recorded 
from Japan. 


Family HAAMULID. 


GRUNTS. 


67. PLECTORHYNCHUS PICTUM (Thunberg.) 
SUMIYAKI. 
Hamashima, April 8, 1902, two specimens, 80 and 95 mm. long; from 
Hamashima Fishery Station, 


68. PLECTORHYNCHUS CINCTUS (Temminck and Schlegel). 


Kochi, May 7, one specimen, 262 mm. long. 


69. PARAPRISTIPOMA TRILINEATUM (Thunberg). 


( Pristipoma japonicum Cuvier and VALENCIENNES. ) 
Urado, May 10, one specimen, 270 mm. long. 


70. HAPALOGENYS NIGRIPINNIS (Temminck and Schlegel). 


Kochi, May 11, one specimen, 130 mm. long. 


71. HAPALOGENYS KISHINOUYEI Smith and Pope, new species. 


Head, 2.6; depth, 2; eye, 3; snout, 3.4; interorbital, 4; dorsal, xm, 
14; anal, 111, 10; scales in lateral line, 50; gill-rakers, 11+-5. 

Body short, high, much compressed; dorsal outline greatly arched, 
ventral outline nearly straight; caudal peduncle compressed, its least 
depth 3 in head; snout bluntly pointed; mouth moderate, horizontal, 
the jaws about equal; maxillary reaching to beyond anterior margin 
of pupil; jaws with villiform teeth, the anterior larger and sharply 
pointed; roof of mouth toothless, but lined with villiform membranes; 
symphyseal notch of upper jaw deep; 4 large pores on lower side of 
mandible; papille on mandible minute and close-set; gill-rakers short 
and thick; preopercle serrate, the denticulations much coarser at the 
rounded angle; opercle with 2 short spines, the lower the sharper; 
spinous dorsal preceded by a sharp procumbent spine a little shorter 
than the first upright spine; all the spines strong, the fourth the 
longest and equal to distance from tip of snout to posterior rim of 
orbit, the remaining spines graduated; soft dorsal short and rounded, 
with finely scaled base; base of spinous dorsal about twice length of 
soft portion; anal short and rounded, similar to soft dorsal and pre- 
ceded by 3 strong spines, of which the second, the longest, is 0.5 
head; caudal rounded; ventrals with outer rays the longest; scales 
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finely ctenoid; snout and chin naked; lateral line concurrent with dor- 
sal profile. Color in alcohol silvery gray, with 4+ reddish-brown hori- 
zontal bands, the first band running along the base of spinous dorsal, 
the second from midway between eye and origin of dorsal to middle 
of base of soft dorsal, the third from eye to end of soft dorsal at top 
of caudal peduncle, the fourth from cheek under eye to end of anal 
on caudal peduncle; dorsal, anal, and ventrals black; caudal and 
pectorals slightly dusky. 

Described from a specimen 115 mm. long, collected by H. M. Smith, 
at Urado, May 10, 1903. 

Type. —Cat. No. 55610, U.S.N.M. 

Named for Dr. K. Kishinouye, of the Imperial Fisheries Bureau. 





Fic. 6.—HAPALOGENYS KISHINOUYEL (From the type. 


Family SPARID®. 


TAI, SCUP, ete. 
72. SCOLOPSIDES INERMIS (Temminck and Schlegel). 
Kagoshima, June 16, two specimens, 98 and 115 mm. long. 


73- LETHRINUS RICHARDSONII Ginther. 
KUCHIBI. 


Susaki, May 8, one specimen, 100 mm. long. 
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74. DENTEX HYPSELOSOMUS Bleeker. 
KODAI. 


Kochi, May 7, one specimen, 150 mm. long. 


75. NEMIPTERUS SINENSIS (Lacépéde). 
ITOYORI. 


Kochi, May 7, one specimen, 205 mm. long. 


Family KYPHOSID. 


RUDDER-FISHES. 
76. GIRELLA PUNCTATA Gray. 


M ima Bay, one specimen, 135 mm. long; from Fishery 
Exp ent Station, Shiogama. 


Family GERRID. 


MOJARRAS. 


77- XYSTAZEMA JAPONICUS (Bleeker). 
AMAGI, 


Kochi, May 7, one specimen, 110 mm. long; Urado, May 10, one 
specimen, 127 mm. long. A very common fish in the Kochi region, 
often taken in the cast-net fishery. Caudal pale greenish yellow; 
ventrals and first 2 anal membranes chrome yellow. 


78. XYSTAZMA OYENA (Cuvier and Valenciennes). 
Yamagawa, June 16, one specimen, 130 mm. long. 


Family SCI] ASNIDAL. 


DRUMS. 


79. CORVULA ARGENTATA Houttuyn. 
SHIRABU 


[ Corvula schlegeli (BLEEKER); Sciwna sina TemMinck and SCHLEGEL. ] 
Kochi, May 7, one specimen, 148 mm. long. 


80. PSEUDOTOLITHUS MITSUKURII Jordan and Snyder. 
GUCHI. 


Kochi, May 7, one specimen, 207 mm. long. 
Family SILLAGINID&. 
81. SILLAGO SIHAMA (Forskal). 
Yamagawa, June 14, one specimen, 115 mm. long. 


82. SILLAGO JAPONICA (Temminck and Schlegel). 
KISUGO. 


Kochi, May 7, one specimen, 145 mm. long. 
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Family OPLEGNATHID.F. 


83. OPLEGNATHUS FASCIATUS (Temminck and Schlegel). 
KUROME (BLACK EYE); TABAKOUWO (TOBACCO-FISH). 


Hamashima, April 10, 1902, one specimen, 67 mm. long, from a 
depth of 6 to 7 fathoms; from Hamashima Fishery Station. Matsu- 
shima Bay, one specimen, 140 mm. long; from Fishery Experiment 
Station, Shiogama. The local names given are in use at Hamashima. 


84. OPLEGNATHUS PUNCTATUS (Temminck and Schlegel). 


Matsushima Bay, one specimen, 158 mm. long; from Fishery Experi- 
ment Station, Shiogama. Hamashima, March 7, 1902, three speci- 
mens, 55 to 80 mm. long, from a depth of 6 to 7 fathoms; from Hama- 
shima Fishery Station. 


Family PENTACEROTID. 


85. HISTIOPTERUS TYPUS Temminck and Schlegel. 
HIDARIMAKI. 


Kochi, May 7, one specimen, 195 mm. long; May 11, one specimen, 
115 mm. long. 


Family MULLID. 


SURMULLETS. 
86. UPENEUS JAPONICUS (Houttuyn). 
( Upeneus bensasi TemMINCK and SCHLEGEL. ) 
HIMEJI (Kochi). 
Matsushima Bay, one specimen, 76 mm. long; from Fishery Experi- 
ment Station, Shiogama. Kochi, May 7, two specimens, 140 and 
110 mm. long; Kagoshima, June 16, one specimen, 143 mm. long. 


87. UPENEUS TRAGULA Richardson. 
KUROHIMESI (Susaki). 


Susaki, May 8, one specimen, 145 mm. long; Yamagawa, June 14, 


one specimen, 110 mm. long; June 16, three specimens, 112 to 162 mm. 
long. 


Family EMBIOTOCID2. 


SURF-FISHES. 


88. DITREMA TEMMINCKII Bleeker. 


Matsushima Bay, one specimen, 118 mm. long; from Fishery Experi- 
ment Station, Shiogama. 


Family POMACENTRID. 


DEMOISELLES. 


89. AMPHIPRION POLYMNUS (Linnzus). 


Urado, May 10, one specimen, 110 mm. long. 
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Family LABRID. 


LABRIDS, OR LIPPED FISHES. 
go. CHCEROPS AZURIO Jordan and Snyder. 
ISOMADAI (Kochi); TESU (Hamashima). 


Kochi (fish market), May 11, one specimen, 365 mm. long. Hama- 
shima, November 10, 1902, one specimen, 185 mm. long; from 
Hamashima Fishery Station. At Kagoshima, where this species is 
called ‘* hachi,” a number were seen. 

gt. DUYMAERIA FLAGELLIFERA (Cuvier and Valenciennes). 
KUROHACHI. 

Kagoshima, June 16, one specimen, 170 mm. long, male, from 
depth of 20 fathoms; said to be rare at Kagoshima. 

92. PSEUDOLABRUS GRACILIS (Steindachner). 


Near Yamagawa, June 16, one specimen, 138 mm. long. 


93. HALICHCGERES PCECILOPTERUS (Temminck and Schlegel). 
KUSABE. 


Yamagawa, June 14, two specimens, 160 and 195 mm. long, both 
females. 


94. INIISTIUS DEA (Temminck and Schlegel). 
METESU. 


Hamashima, November 10, 1902, one specimen, 180 mm. long, 
from offshore; from Hamashima Fishery Station. 


Family ZEID. 


JOHN DORIES. 


95- ZEUS JAPONICUS Cuvier and Valenciennes. 
MATOWO. 


Susaki, May 8, one specimen, 100 mm. long. 


Family CHAXTODONTID. 


BUTTERFLY-FISHES. 


96. CORADION DESMOTES Jordan and Fowler. 


Urado, May 10, one specimen, 130 mm. long. Body white, vertical 
bars greenish yellow, dorsal ocellus black with a white border. 


Family ACANTHURID2. 


SURGEON-FISHES. 


97- ACANTHURUS UNICORNIS ( Forskal). 


Matsushima Bay, one specimen, 80 mm. long; from Fishery Experi- 
ment Station, Shiogama. This specimen has 3 rows of small, round 
dark spots on sides. 


nd 
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Family SIGANID®. 


98. SIGANUS FUSCESCENS (Houttuyn). 
ENOBA. 


Kagoshima, June 16, two specimens, 136 and 140 mm. long; depth 


2 to 3 fathoms; very plentiful. Back light green, below whitish 
green, entire body covered with pearly spots; fins green. 


Family TRIACANTHID. 
99. TRIACANTHODES ANOMALUS (Temminck and Schlegel). 
Kochi and Urado, May 10, three specimens, 103 to 120 mm. long. 


100. TRIACANTHUS BREVIROSTRIS Temminck and Schlegel. 
TOGEHAGE (SPINY FILE-FISH). 


Hamashima, October 2, 1902, one specimen, 98 mm. long; from 
Hamashima Fishery Station. 


Family BALISTID®. 


* TRIGGER-FISHES. 


101. CANTHIDERMIS ROTUNDATUS (Procé). 


Hamashima, April 10, 1902, one specimen, 100 mm. long; from 
Hamashima Fishery Station. This specimen seems to be referable to 
to this species, although it differs somewhat in its proportions. Depth 
1.8; head 2.66; eye 2 in snout, 4 in head; dorsal m1 -25; anal 22. 
Body dark greenish brown, with darker narrow longitudinal stripes 
on every third row of scales; body with small round light spots irreg- 
ularly disposed; fins bluish black. 

Family MONACANTHID. 
FILE-FISHES. 


102. RUDARIUS ERCODES Jordan and Fowler. 
KOMEUWO. 


Yamagawa, June 14, one specimen, 52 mm. long. 


103. OSBECKIA SCRIPTA (Osbeck). 
MATSUZURAHAGI. 
Hamashima, April 3, 1902, one specimen, 215 mm. long; from 
Hamashima Fishery Station. 


Family OSTRACIID®. 
TRUNK-FISHES. 


104. ARACANA ACULEATA (Houttuyn). 
SUSUMEFUGU. 


Urado, May 10, one young specimen, 35 mm. long, with spines 
lacking, 
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Family TETRAODONTID. 


PUFFERS. 
105. SPHEROIDES VERMICULARIS (Temminck and Schlegel). 
Yamagawa, June 14, one specimen, 275 mm. long. 
106. SPHEROIDES NIPHOBLES Jordan and Snyder. 


Kochi, May 11, one specimen, 140 mm. long. Back dark green, the 
spots pale yellow in life. 


Family CANTHIGASTERID. 
SHARP-NOSED PUFFERS. 


107. CANTHIGASTER RIVULATUS (Temminck and Schlegel). 
FUGU, 


Susaki, May 8, one specimen, 30 mm. long; not known to the fish- 
ermen. Yamagawa, June 14, one specimen, 108 mm. long; common; 
average size 75 mm. 


Family SCORPAENID. 


SCORPION FISHES. 


108. SEBASTICHTHYS OBLONGUS (Giinther). 
GARA. 


Hamashima, March 10, 1902, one specimen, 82 mm. long; from 
Hamashima Fishery Station. Scales in lateral line 50+. 


109. SEBASTICUS ALBOFASCIATUS (Lacépéde). 
Kochi, May 10, one specimen, 167 mm. long. 


110. HELICOLENUS DACTYLOPTERUS (de la Roche). 
HOGO, 


Kagoshima, June 16, two specimens, 127 and 135 mm. long; from 
a depth of about 80 fathoms; plentiful. 


111. SCORPAZENA ONARIA Jordan and Snyder. 


Urado, May 10, one specimen, 128 mm. long; mottled red and 
brown; anal with blood-red spots. 


112. SCORPAZENOPSIS KAGOSHIMANA (Steindachner and Déderlein). 
OKOZE. 


Kagoshima, June 11 and 16, four specimens, 115 to 180 mm. long; 
abundant at a depth of 2 to 3 fathoms. In all these specimens the 
pectoral extends far beyond the ventrals, but only in the three smaller 
specimens (115 to 140 mm.) does the pectoral extend as far as the 
second anal spine; in the largest specimen the tip of the pectoral is 
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considerably short of the first anal spine. It appears improbable that 
the distinction between S. kagoshimana and 8S. cirrhosa can be 
maintained. 
113. PTEROIS LUNULATA Temminck and Schlegel. 
OKOZE. 

Kochi and Urado, May LO and 11, two specimens, 80 and 105 mm. 

long. 
114. APISTUS EVOLANS Jordan and Starks. 
Kagoshima, June 13, two specimens, 100 and 125 mm. long. 


115. DECTERIAS PUSILLUS (Temminck and Schlegel). 


Susaki, May 8, one specimen, 52 mm. long; Kagoshima, June 13, 
one specimen, 56 mm. long. 


116. EROSA EROSA (Langsdorff ). 
YUWAOKOZE. 


Kagoshima, June 16, one specimen, 125 mm. long; from a depth of 


Pp 
» 
o 


2 to 


fathoms; plentiful. 

117. INIMICUS JAPONICUS (Cuvier and Valenciennes). 
Yamagawa, June 14, two specimens, 165 and 180 mm. long. 
118. PARACENTROPOGON RUBRIPINNIS ( Temminck and Schlegel). 


Near Yamagawa, June 16, three specimens, 51 to 62 mm. long; 


shore. 
LYSODERMUS Smith and Pope, new genus (Scorpeenid2). 


Body oblong, compressed, covered with a soft, lax skin, in which min- 
ute rudimentary scales are embedded; head very rough with spines and 
ridges; 2 preorbital spines, 5 preopercular spines (the upper longest), 
2 concealed opercular spines; a short slit behind last gill-arch; gill- 
rakers short and few; gill-membranes united to isthmus; lips papillose; 
lower jaw with fleshy tentacles; dorsal fin single, beginning behind 
head and consisting of 7 stiff spines and numerous soft rays; anal 
fin with 2 concealed spines; caudal margin slightl¥ convex; all but 
tips of dorsal, anal, and caudal fins invested with skin; pectorals with 
lower ray free and long; ventrals joined to abdomen by a thick fold 
of skin. 

This genus differs from Winous, which it rather closely resembles, 
in having but 7 dorsal spines, in the origin of the fin well behind head 
and axil of pectorals, in the presence of minute embedded scales, in 
the rudimentary anal spines, and in various other characters. 

Ty pr of Genus. Lysode PIHUS SATSUINE., 


Proc. N. M. vol. xxxi—06——32 
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119. LYSODERMUS SATSUM£Z® Smith and Pope, new species. 


Head, 3.5 in length without caudal; depth, 3.5; eye, 4.75 in head; 
maxillary, 2.25; dorsal, vit, 12; anal, ul, 9. 

Form elongate, compressed, especially in dorsal region, so that body 
in cross section is triangular; dorsal and ventral outlines similar, cau- 
dal peduncle short, its least depth equal to snout; head pointed; mouth 
moderate, maxillary extending as far as anterior margin of eye, lower 
jaw strongly projecting; minute villiform teeth in bands in jaws and 
in two separated patches on vomer, none on palatines; a row of six or 
more tentacles on cornea above pupil; numerous blunt, fleshy papille 
on maxillary, mandible, cheeks, opercles, throat, and isthmus; a patch 
of papilliform tentacles on under side of tip of mandible, a single 
papilla about diameter of pupil posterior to the patch on each side, 
und more posteriorly another single papilla about half diameter of eye 
on each side; bones of head rough and deeply sculptured; interorbital 





Fic. 7.—LYSODERMUS SATSUM#. (From the type.) 


space deeply concave, as wide as orbit, with 2 longitudinal ridges, 
between which is a slight median ridge which divides and diverges 
posteriorly; a long, sharp preorbital spine reaching to end of maxillary 
and a smaller spine in front pointing downward; suborbitals wide and 
deeply striated; nasals ending above in produced angles, but not in 
spines; a transverse depression on top of head behind eye; parietals 
produced in wide, blunt ridges which end behind in blunt spines; a 
postorbital ridge extending on posttemporal and ending in a spine; 
opercle with 2 concealed spines; preopercle with a large, horizontal 
spine reaching to branchial opening and 4 shorter spines below; 
gill-rakers small and blunt, 9 on lower limb of first arch; skin 
smooth to the touch, containing rudimentary embedded scales and very 
loosely attached to underlying tissue and investing all the fins more or 
less completely except their tips; lateral line continuous but incon- 
spicuous, only 3 small pores developed anteriorly; a single dorsal 
fin without notch separating the two parts, beginning posterior to head; 
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the spines rather low and of nearly uniform height, the longest equal 
to distance from pupil to end of snout; soft dorsal rays longer than 
spines except posteriorly, where the fin is evenly rounded; anal similar 
to soft dorsal, but lower, the spines wholly covered by skin; caudal 
slightly rounded, the margin serrate; pectorals large, extending beyond 
origin of anal, the rays simple; the detached ray tapering, its length 
more than 0.5 head; ventrals extending beyond vent, broadly adnate 
to abdomen. 

Color white, back and sides with dark brown vermiculated oblique 
bands which extend on dorsal fin; between occiput and dorsal origin 
the bands are blended and the color is more or less uniform; a black 
spot on membrane behind tip of each dorsal spine; a larger black spot 
across tips of the second, third, and fourth dorsal rays; anal and ven- 
trals black on distal part; pectorals black, with a light median part 
crossed by a black bar; free ray of pectoral yellowish; caudal crossed 
by 2 black bands. 

Described from one specimen 140 mm. in length obtained at Kago- 
shima, June 16, 1903, by H. M. Smith. 

Type.—Cat. No. 55615, U.S.N.M. 


Family ANOPLOPOMATID. 


120. ERILEPIS ZONIFER (Lockington). 
( Ebisus sagamins JoRDAN and SNYDER. ) 


Matsushima Biy, one specimen 87 mm. long; from Fishery Experi- 
ment Station, Shiogama. This specimen agrees perfectly with the 
description of the type from Monterey Bay, California. According to 
Jordan and Snyder this species oecasionally reaches a weight of 200 
pounds in Japan, and is not rare. The single known American speci- 
men was evidently a stray, as Doctor Jordan advises us that he saw 
Lockington’s specimen when fresh and that it could not have come 
fro u Japan. 

Family COTTID®. 
SCULPINS. 


121. COTTUS KAZIKA Jordan and Starks. 
KAMAKIRI. 


Kochi, May 7, one specimen, 46 mm. long. 


122. COTTUS POLLUX Giinther. 


Nigara River, near Gifu, May 20, three specimens, 85 to 130 mm. 
long; caught by cormorants. 


123. MYOXOCEPHALUS RANINUS Jordan and Starks. 


Matsushima Bay, one specimen, 175 mm. long; from Fishery Experi- 
ment Station, Shiogama. 
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124. PSEUDOBLENNIUS COTTOIDES (Richardson). 


Hamashima, October 2, 1902, one specimen, 79 mm. long; from 
_Hamashima Fishery Station. 


125. PSEUDOBLENNIUS MARMORATUS (Déderlein). 


Matsushima Bay, two specimens, 112 and 115 mm. long; from 
Fishery Experiment Station, Shiogama. 


Family PLATYCEPHALID. 
FLAT-HEADS. 


126. PLATYCEPHALUS INDICUS (Linnzus). 
MATSUJI. 


Kagoshima, June 11, one specimen, 223 mm. long. 


127. PLATYCEPHALUS JAPONICUS Tilesius. 
KOCHI. 


Kochi, May 7, one specimen, 190 mm. long; Kagoshima, June 11, 
one specimen, 183 mm. long. 


128. PLATYCEPHALUS PUNCTATUS Cuvier and Valenciennes. 
Yamagawa, June 16, one specimen, 238 mm. long. 


129. INSIDIATOR RUDIS (Ginther). 
KOCHI. 


Kochi, May 7, one specimen, 190 mm. long. 
130. INSIDIATOR HOSOKAW<£® Smith and Pope, riew species. 


Head about 3 in length, its width 1.75 in its length; depth, 7; snout, 
3.75 in head; eye slightly less than snout; interorbital, 3 in eye: scales 
in lateral line, 42; dorsal 1, vil—12; anal 12. 

Maxillary extending to vertical through anterior margin of pupil; 
lower jaw projecting; fine villiform teeth on jaws, vomer, and pala- 
tines; opercle with 2 sharp spines, its flap with a strongly upturned 
and rounded corner; + spines at angle of preopercle, of which the most 
posterior is longest and bears a superimposed spine at its base; 4 
radiating spines on preorbital; a spine on anterior rim of orbit; sub- 
orbital with a conspicuous notch below the pupil, the notch preceded 
by 4 sharp recurved spines and followed by a strongly serrated ridge 
of 11 or 12 recurved spines; snout and supraorbital, postorbital, and 
occipital ridges spiniferous; scales rather large, thin, ciliated; tubes 
of lateral line broad; 3 spines at anterior end of lateral line; nostrils 
with a dermal tentacle; a short tentacle on cornea posterior to pupil; 
origin of spinous dorsal over base of ventrals, longest spine (third) 0.5 
head; longest rays of soft dorsal about length of second dorsal spine, 
base of soft dorsal shorter than that of anal; longest anal rays less 
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than 0.33 head; caudal fan-shaped; least depth of caudal peduncle 0.66 
diameter of eye. Color in alcohol yellowish brown above, with faint 
indications of several dark bars, the edges of scales dark; lighter below; 
all fins except anal with rows of dusky spots on rays or membranes, 
or on both. 

Described from a specimen 115 mm. long collected at Urado, May 
10, 1903, by H. M. Smith. 

Type.—Cat. No. 55611, U.S.N.M. A second specimen from same 
locality is exactly similar. 





FIG. 8.—INSIDIATOR HOSOKAWE From the type. 


This species is readily distinguished from /. spinosus and macrole- 
pis, the most closely related species, by the deep notch on the strongly 
serrated suborbital ridge, and by the more depressed and elongate 
head, 

Named for Mr. Y. Hosokawa, president of the Fishermen’s-Associ- 
ation of Kochi prefecture. 


131. INSIDIATOR MACROLEPIS (Bleeker). 


Kagoshima and Yamagawa, June 12, 13, and 16, five specimens, 67 
to 118 mm. long. Ventrals extend beyond origin of anal and show 3 
distinct zones of color—white at base and tip, a broad black band 
between; pectorals with upper rays black-spotted, lower nearly uni- 
form black. 

Family OPLICHTHYID.®. 


132. OPLICHTHYS LANGSDORFI Cuvier and Valenciennes. 
YASURI (Urado) 


Urado, May 10, one specimen, 140 mm. long; Kagoshima, June 13, 
one specimen, 98 mm. long. 
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Family BEMBRADID. 


133. BEMBRAS JAPONICUS Cuvier and Valenciennes. 
OKIGOCHI. 


Susaki, May 8, one specimen, 113 mm. long; Urado, May 10, one 
specimen, 117 mm. long; Kochi, May 11, two specimens, 92 and 220 
mm. long. 


Family LIPARIDID. 


SEA-SNAILS. 


134. LIPARIS AGASSIZII Putnam. 


Matsushima Bay, three specimens, 40 to 225 mm. long; from Fishery 
Experiment Station, Shiogama. 


Family TRIGLID. 


GURNARDS. 


135. LEPIDOTRIGLA ALATA (Houttuyn.) 


Near Yamagawa, June 16, numerous specimens from 70 to 90 mm. 
long. Two specimens exhibit variation in the length and shape of the 
preorbital processes. 


136. LEPIDOTRIGLA GUNTHERI Hilgendorf. 


Urado, May 11, three specimens, 130 to 140 mm. long; from a depth 
of 350 feet. 


137- LEPIDOTRIGLA MICROPTERA Ginther. 


Kochi, May 7, one specimen, 138 mm. long; Susaki, May 8, one 
specimen, 34 mm. long. 


Family PERISTEDIID2. 


DEEP-WATER GURNARDS. 


138. PERISTEDION RIEFFELI Kaup. 


Urado, May 10, one specimen, 230 mm. long; Uchinoura Bay, east 
of Kagoshima Bay, one specimen, 325 mm. long. In May, 1901, there 
were taken on a long line in Uchinoura Bay at a depth of 120 fathoms 
two specimens of this fish, which were the only ones ever seen in that 
region; these dried specimens were found in the Commercial Museum 
at Kagoshima; one of them is mentioned above, the other, of the same 
size, is still in the museum. This species has not heretofore been 
recorded from Japan. It is easily distinguishable from P. orientale 
by the converging preorbital processes, the single spine on upper sur- 
face of snout, the presence of spines above eye and on occiput, the 
spottiness of the upper parts and of the dorsals, and the presence of 
two additional series of plates at base of caudal fin. 


. 








“ 
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Family GOBIID.F. 
GOBIES. 


139. ELEOTRIODES HELSDINGENII Bleeker. 


Urado, May 7, one specimen, 120 mm. long without the caudal fila- 
ments. This species, which was described by Bleeker in 1858 from a 
single specimen, 120 mm. long without caudal filaments, from the Sea 
of Goram, does not appear to have been met with since. The Japa- 





Fig. 9.—ELEOTRIODES HELSDINGENII. 


nese specimen, of which a figure is here given, agrees perfectly with 
Bleeker’s original description,“ an abridgment of which is as follows: 

Dorsal vi-t, 11 or 12; anal1, 11. Body elongated, compressed, depth one-seventh 
of the total length (with caudal filament); body covered with minute ctenoid scales, 
about 130 in lateral series; head naked, depressed anteriorly, the interorbital space 
less, the length of the snout more, than the diameter of the eye; the maxillary 
extends to bélow middle of orbit; the two caudal rays which are nearest to the three 
middle ones are produced into long filaments; color above greenish rose with two 
brown bands from tip of snout to the caudal filaments; spinous dorsal with a broad 
dark violet spot on its upper portion surrounded by white border; soft dorsal witha 
brownish margin; ventrals, anal, and pectorals plain or yellowish; caudal with its 
filaments of same color as body stripes. 


140. CTENOGOBIUS SIMILIS (Gill). 
Setagawa, Lake Biwa, April 22, eight specimens, 45 to 58 mm. long. 


141. CTENOGOBIUS HADROPTERUS Jordan and Snyder. 
SHIMAHAZE. 


Kochi, May 7, one specimen, 60 mm. long. 

142. CTENOGOBIUS PFLAUMI (Bleeker). 
YESO. 

Yamagawa and Kagoshima, June 14 and 16, numerous specimens 
from 57 to 80 mm. long. The row of black spots along sides is quite 
distinct; throat and branchiostegal membrane with a dark streak; 
ventrals dusky; eye 0.25 head or less. 


« Natuurk. Tijd. Nederl. Indie, XV, 1858, p. 168. 






| 
" 
ft 


—— 
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143. GLOSSOGOBIUS BRUNNEUS (Temminck and Schlegel). 
GOoMoO. 


Sendaigawa at Sendai, June 10, one specimen, 165 mm. long. 
144. CHAZSNOGOBIUS MACROGNATHOS (Bleeker). 
Kochi, May 11, one specimen, 93 mm. long. 
145. CHASMIAS MISAKIUS Jordan and Snyder. 
Kochi, May 11, one specimen, 75 mm. long. 


146. ACANTHOGOBIUS FLAVIMANUS (Temminck and Schlegel). 


Matsushima Bay, one specimen, 98 mm. long; from Fishery Experi- 
ment Station, Shiogama. 


147- SAGAMIA RUSSULA Jordan and Snyder. 


Kagoshima and Yamagawa, June 13-16, numerous specimens, 51 to 
70 mm. long. 


148. CHAZTURICHTHYS HEXANEMUS (Bleeker). 


Matsushima Bay, one specimen, 125 mm. long; from Fishery Experi- 
ment Station, Shiogama. 


149. CHAZTURICHTHYS SCIISTIUS Jordan and Snyder. 
SASAGAREI; GOMO. 
Kagoshima, June 12 and 16, four specimens, 68 to 75 mm. long. 
The specimens were obtained in the market, and the market master 
stated that two of them came from a depth of 80 fathoms. 


150. TRIDENTIGER OBSCURUS (Temminck and Schlegel) 
CHICHIBU. 


Kochi, May 7, one specimen, 59 mm. long. 
151. TRIDENTIGER BIFASCIATUS Steindachner. 


Matsushima Bay, one specimen, 78 mm. long; from Fishery Experi- 
ment Station, Shiogama. 


152. PERIOPHTHALMUS CANTONENSIS ( Osbeck). 
TOBIHAZE (JUMPING GOBY). 


Onomichi (Inland Sea), June 2, two specimens, 45 and 80 mm. long: 
mouth of Iwata River, Bay of Ise, Tsu, two specimens, 67 and 74 mm. 
long, from Hamashima Fishery Station. This species was found to be 
very abundant in brackish tidal ditches near Onomichi. It is very 
difficult to catch even with dip nets. It skims over the surface touch- 
ing only its tail, swims with just its head out, swims under water, 
jumps out on the bank, perches on stones, buries itself in the mud, 
hides in crab holes, and behaves in other peculiar ways. 
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Specimens taken June 2: Head and back olive green; sides bluish 
with small golden spots and black specks; the body color projected 
downward in twenty or more teeth-like processes with pale yellow 
between; abdomen bluish white; ventrals pale yellow; ten or twelve 
irregular blackish spots on back and sides; cheeks minutely specked 
with green, blue, and golden; first dorsal with pale-yellow margin; 
second dorsal dirty yellow, with blackish markings. The smaller 
examples havea light-colored body with irregular dark-brown blotches; 
the larger ones become darker and more uniform, but still show dark 
bars. 

Family CARISTHUD.%.¢ 
153- CARISTIUS JAPONICUS Gill and Smith. 
7] 
é 





Fig. 10.—CARISTIUS JAPONICUS. (From the type 


Kagoshima, June 12, one specimen, 75 mm. long. Body much com- 
pressed, cuneiform, covered with small, deciduous cycloid seales which 


‘A new family of jugular acanthopterygians. By Theodore Gill and Hugh M. 
Smith. Proc. Biol. Soc. Wash., XVIII, December 9, 1905, pp. 249-250.  Caristius 
japonicus described as a new genus and species. 











492 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXI. f 


are enlarged in the pectoral region; depth at ventrals about 1.66 
length; head about 0.33 length; mouth large, oblique, the cleft extend- 
ing under posterior third of eye; teeth in jaws slender, acute, and in 
several rows; eye very large, its diameter nearly 0.5 head; branchial 
opening large; no lateral line; dorsal fin single, elongate, the rays 
about 34, anterior rays high and crowded forward over eyes; anal rays 
21; pectorals 19; ventrals nearly as long as head, inserted anterior to 
pectorals, the rays 1,5; a median groove or sheath between ventrals 
and anal: vertebre about 40, the vertebral column (as shown by 
skiagraph) singularly deflected downward near and to the occipital 
condyle. , 

A single specimen, in poor condition, was obtained in the market a 
Kagoshima among a miscellaneous lot of small fishes from Kagoshim: 
Bay. 


Family LEPTOSCOPID.E. 
154. BEMBROPS CAUDIMACULA Steindachner. 


Kagoshima, June 13, three specimens, 110 to 180 mm. long. This 
species has heretofore been known only from the type specimen, 5.33 
inches long, from Nagasaki. The three specimens hefore us agree per- 
fectly with Steindachner’s original description. 


Family PTEROPSARID. 


155- PARAPERCIS PULCHELLA (Temminck and Schlegel). 
GOMO. 


Kagoshima, June 13, three specimens, 95 to 150 mm. long. 
156. PARAPERCIS OMMATURA Jordan and Snyder. 


Hamashima, April 4, 1902, one specimen, 105 mm. long; from a 
depth of 7 to 10 fathoms; from Hamashima Fishery Station. 


157- NEOPERCIS SEXFASCIATA (Temminck and Schlegel). 


= 


Kagoshima, June 13, one specimen, 125 mm. long; Kochi, May 7, 
one specimen, 145 mm. long. 


158. NEOPERCIS MULTIFASCIATA (Déderlein). 
DOROHAZE (MUD GOBY). 


Hamashima, October 5, 1902, one specimen, 135 mm. long; from a 
depth of 5 to 10 fathoms; from Hamashima Fishery Station. 
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159. NEOPERCIS AURANTICA (Déderlein). 
OKAHAZE. 


Urado, May 10, one specimen, 135 mm. long, in poor condition. 
Depth, 5.5; head, 4.33; eye, 3; dorsal, rv-23; anal, 21. Color when 
fresh: Body bright yellow, with brownish-yellow vertical bars and 
5 horizontal lines of blue spots between bars; dorsal pale, with a series 
of yellow blotches along base; anal membranes and tips of rays yel- 
low; caudal with 4+ purplish crossbars. 


Family CALLIONY MID®. 


DRAGONETS. 


160. CALLIURICHTHYS JAPONICUS ( Houttuyn). 


Urado, May 10, one specimen, 200 mm. long; Yamagawa, two speci- 
mens, 270 and 370 mm. long. Abundant off Kochi; many caught by 
tishermen of Kochi and U rado at a depth of 350 feet; extensively eaten. 


161. CALLIURICHTHYS DORYSSUS Jordan and Fowler. 
Kochi, May 7, one specimen, 110 mm. long. 

162. CALLIONYMUS LUNATUS Temminck and Schlegel. 
Yamagawa, June 14, one specimen, 87 mm. long. 


163. CALLIONYMUS VALENCIENNESI Temminck and Schlegel. 
MOTOKUSARI (Kochi). 


Kochi, May 7, one specimen, 190 mm. long; Yamagawa, June 14, 
one specimen, 130 mm. long; Kagoshima, June 13, two specimens, 97 
and 120 mm. long. 


Family URANOSCOPID.®. 
STAR-GAZERS. 


164. URANOSCOPUS JAPONICUS Houttuyn. 
MISHIMABU. 


Susaki, May 8, one specimen, 108 mm. long; Urado, May 10, one 
specimen, 143 mm. long. 


165. URANOSCOPUS BICINCTUS Temminck and Schlegel. 


Kagoshima, June 12, one specimen, 220 mm. long. 


Family BLENNIID. 
BLENNIES. 
i 166. AZUMA EMMNION Jordan and Snyder. 


Matsushima Bay, one specimen, 29) mm. long; from Fishery Experi- 
ment Station, Shiogama. 
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167. ERNOGRAMMUS HEXAGRAMMUS (Temminck and Schlegel). 


Matsushima Bay, one specimen, 123 mm. long; from Fishery Experi 
ment Station, Shiogama. 


168. DICTYOSOMA BURGERI Van der Hoeven. 
KAMISORI (RAZOR-FISH). 


Hamashima, May 18, 1902, three specimens, 110 to 187 mm. long, 
from a depth of 2 to 3 fathoms; from Hamashina Fishery Station. 


Family AMMODYTID. 


169. EMBOLICHTHYS MITSUKURII (Jordan and Evermann). 
OKIAYT. 


Kochi, May 7, one specimen, 175 mm. long. Body brownish mot- 
tled; opercular region purplish. The tip of the lower jaw projects 
more strongly than in Jordan and Evermann’s figure. Not previously 
reported from Japan. Rare at Kochi. 


Family GADIDA. 
coDSs. 


170. LOTELLA PHYCIS (Temminck and Schlegel). 


Matsushima Bay, one specimen, 220 mm. long; from Fishery Experi- 
ment Station, Shiogama. 


171. PHYSICULUS JAPONICUS Hilgendorf. 


Kagoshima, June 13 and 16, two specimens, 180 and -197 mm. long. 


Family MACROURID.E. 


GRENADIERS. 


172. CHLORHYNCHUS JORDANI Smith and Pope, new species. 


Head 4.5; depth 6.5 in length of body, 1.4 in length of head; snout 
2.8 in head; eye equals snout; interorbital 4.5; scales in lateral line 
about 100; series of scales between dorsal spine and origin of anal 20; 
dorsal 11, 9-90; anal 90; ventrals 7; pectorals 17. 

Snout short, obtuse, moderately depressed, transversely convex, its 
greatest width opposite front of orbit about equal to longitudinal 
diameter of eye, its extremity not sharply pointed; antero-lateral por- 
tions of snout with naked translucent areas; vertical diameter of orbit 
contained 1.4 times in longitudinal diameter; posterior nostril verti- 
cally elongate but not crescentic, anterior about 0.5 its length; ridges 
of head distinct; snout with a median dorsal ridge extending from its 
extremity to a vertical drawn through anterior margin of eye; a low 
curved ridge anterior to nostrils which, passing upward and posteriorly, 
joins an orbital ridge at its bifurcation at upper rim of eye, the upper 
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branch running along top of head and occiput, the lower along upper 
orbital rim and posteriorly to edge of operecle; mouth U-shaped, the 
upper lip about opposite a vertical through edge of orbit, the angle of 
the mouth extending to or beyond pupil; barbel short, not as long as 
diameter of pupil; teeth villiform; preopercular angle produced back 
ward, rounded, and serrated; gill-membranes forming a wide free fold 
across isthmus; lateral line following the dorsal contour; scales with 
8 to 14 spiny ridges and rather large, 4 series between dorsal spine and 
lateral line; scales on the breast and ventral portions with but 8 or 9 
rows of spines, the rows on body scales but slightly divergent and pos- 
teriorly becoming parallel; scales on opercles with 7 strongly diver- 
gent rows of spines; ventral surface of head and gill-membranes naked; 
first dorsal spine minute, the secord long and smooth, its length equal 





Fic. 11.—CcELORHYNCHUS JORDANI. (From the type.) 


to distance from origin of fin to anterior margin of eye; dorsal rays 
successively shorter; pectoral pointed, nearly 0.5 length of head; ven- 
trals, excluding filamentous first ray, just reach to anal. Color -in 
alcohol light greenish; breast, branchiostegal membranes and throat 
finely dotted with black and purple; gill-cavity purple, mouth and 
nostrils colorless. 

In general appearance this species approaches (. A/shinouyet Jordan 
and Snyder,“ but may be distinguished from that form by the longer 
snout, by the smaller number of spinigerous ridges on the scales, and 
by other sharply defined characters given above. _ 

Described from a specimen 170 mm. long, collected at Kagoshima, 
June 16, by H. M. Smith. 


«Proc. U. S. Nat. Mus., X XIII, 1901, p. 376, pl. xx. 
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Ty) No. 55609, U.S.N.M. Three other specimens were 
obtained from the same locality June 12; these measured 130, 135, and 
140 mm. in length, respectively. We take pleasure in naming this 
species for Dr. David Starr Jordan in recognition of his prolific 
studies of the Japanese fish fauna. 


Family PLEURONECTID2. 
FLOUNDERS. 


173. PSEUDORHOMBUS CINNAMOMEUS (Temminck and Schlegel). 
KAREI. , 


Kochi, May 7, one specimen, 255 mm. long. 
174. PSEUDORHOMBUS PENTOPHTHALMUS Giinther. 
Kochi, May 11, one specimen, 175 mm. long. 
175. PLEURONICHTHYS CORNUTUS (Temminck and Schlegel). 


Kagoshima and Yamagawa, June 12, 14, and 16, three specimens, 
120, 128, and 195 mm. long. . 


LAMBDOPSETTA*“¢ Smith and Pope, new genus 
(Pleuronectide). 


Body sinistral, elongate, thin, the dorsal and ventral outlines similar; 
both sides of body and head covered with fine cycloid scales; lateral 
line with a small acute arch beginning over branchial slit; mouth small, 
straight, oblique; fine teeth on blind side of jaws; eyes close together, 
separated by a high, naked ridge; gill-rakers small, triangular and 
few; dorsal fin beginning over anterior margin of eye, the 2 anterior 
rays separated from other; pectoral fins present on both sides; ventrals 
large and close to anal; ventral of left side with 6 rays, inserted on 
median ridge, that of right side smaller but with 7 rays, inserted on 
underside of body. 

This genus resembles Arnoglossus, but differs from it principally in 
the short rudimentary gill-rakers, the length of the maxillary, and fin 
characters. It differs from Monolene, a nearly related genus, in the 
presence of 2 pectoral fins and of cycloid scales on both sides of body. 

Type of genus.—Lambdopsetta kitahare. 


176. LAMBDOPSETTA KITAHARZ#& Smith and Pope, new species. 


Head 5.75 in length; depth 2.87; eye in head 2.5; pectoral of eyed 
side 1.4 in head, of blind side 1.6; scales in lateral line 100; dorsal 
103; anal 76. 

Body very thin and elongated; anterior dorsal profile but slightly 
stronger than that of lower; caudal peduncle equals diameter of eye; 
head very short; eyes narrowly separated by a high naked ridge, the 


@ Lambdopsetta, from the j-shaped bend in the lateral line. 
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lower one slightly in advance; interorbital ridge beginning as an ele- 
vated ridge at the middle of the anterior margin of the lower eye, 
continued backward and upward along lower margin of the upper eye 
to the anterior end of lateral line; nostrils short and tubular, close 
together in angle formed by the union of anterior margins of orbit; 
mouth small, straight, oblique; maxillary reaching a little past front 
of lower eye; a curved bony preopercular ridge; posterior end of 
mandible forming a salient angle; teeth very fine and sharp, on blind 
side of jaws; gill-rakers few, triangular, minute, and widely separated, 
5 or 6 on lower limb of arch and rudimentary ones on upper; dorsal 
fin beginning opposite anterior margin of upper eye, the first two rays 
separated from the rest of the fin by a space equal to the diameter of 
these rays, the first 0.66 length of second; longest dorsal rays contained 
1.33 times in head; pectoral of eyed side sharp-pointed, as long as 
longest dorsal rays and 0.33 longer than that of blind side: caudal 





Fic. 12.—LAMBDOPSETTA KITAHAR. (From the type. 


broadly rounded, its median rays scaled; ventrals separate, the sinis- 
tral one of 6 long rays, upon the median ventral line, the dextral con- 
sisting of 7 rays, pushed upon blind side, its base but half length of 
that of its fellow; anal fin similar to the dorsal; lateral line well 
developed, with a short, strong, angular arch above pectoral and con- 
tinuing to the base of the caudal and upon the middle rays of the fin; 
scales of lateral line smooth and with a deep emargination, the tube 
straight and extending nearly across the entire scale; scales of body 
smooth, cycloid, and very deciduous on both sides. 

Color in alcohol greenish yellow, the blind side with a decidedly 
greenish hue; pectoral and ventral fins of blind side colorless, all other 
fins blackish. 

A single specimen, 137 mm. long, from Kagoshima, collected June 
16, 1903, by H. M. Smith. 

Type.—Cat. No. 55612, U.S.N.M. 
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This species is named for Dr. T. Kitahara, zoologist of the Impe- 
rial Fisheries Bureau, in recognition of his studies of the Japanese 
flounders. 

Family SOLEID®. 
SOLES. 


177- SOLEA HARTZFELDII (Bleeker). 
Kagoshima, June 16, one specimen, 125 mm. long. 


178. ASERRAGGODES KOBENSIS (Steindachner). 
USHINOSHITA (Susaki). 


Yamagawa, June 14 and 16, two specimens, 75 and 90 mm. long. 
No descriptions of this genus refer to the presence of tentacles on 
chin and snout and about the tubular nostrils on eyed side, which are 
conspicuous in these examples. A third specimen, 70 mm. long, from 
Susaki, May 8, differs from the foregoing in the entire absence of 
tentacles, in having somewhat fewer dorsal and anal rays, and in hav- 
ing the body marked with a few small scattered black spots inclined 
to form about 4 vertical lines of about 3 spots each. 

: 


179. ZEBRIAS ZEBRINA (Temminck and Schlegel). 


Kagoshima, June 16, one specimen, 175 mm. long, from a depth of 


80 fathoms. Abundant. 
en 


180. ZEBRIAS SMITHII Regan. 
Kagoshima, June 12, ane specimen, 115 mm. long. 


181. SCAZ.OPS GRANDISQUAMA (Temminck and Schlegel). 
BETAGARE (Susaki). 
Susaki, May 8, one specimen, 82 mm. long; rare. Yamagawa, 
June 16, three specimens, 78 to 90 mm. long; shore. 


182. CYNOGLOSSUS QUADRILINEATUS (Bleeker). 


Kochi, May 11, one specimen, 200 mm. long; Urado, May 10, one 
spec.men, 90 mm. long. These specimens agree very well with 
Bleeker’s description and figure, having 2 lateral lines on each side 
and a black smudge on the opercle; depth, 4; head, 5; dorsal, 112; 


anal, 90; seales, about 100 to division of lateral line. 


183. CYNOGLOSSUs INTERRUPTUS Gunther. 
USHINOSHITA (Kochi). 


Kochi, May 7, one specimen, 110 mm. long; Kagoshima, June 12, 
one specimen, 92 mm. long. 


184. ARELISCUS JOYNERI (Giinther). 


Kochi, May 11, one specimen, 180 mm. long. 


~ = oul 


al . 
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Family LOPHILD®. 
ANGLERS. 


185. LOPHIOMUS LITULON Jordan. 


Kagoshima, June 16, one specimen, 170 mm. long. 


Family ANTENNARIIDE. 
FROGFISHES. 
186. ANTENNARIUS TRIDENS ( Temminck and Schlegel). 
Susaki, May 8, two specimens, 27 and 29 mm. long; Yamagawa, 
June 16, three specimens, 40, 43, and 50 mm. long. 
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A NEW COSTA RICAN AMPHIPOD. 


By Tuomas R. R. STEBBING, 
Fellow of the Royal Society. 


This new species is interesting on its own account by reason of the per- 
fectly chelate second gnathopods in the male sex, and it makes a further 
claim to attention by apparently throwing light on Fritz Miiller’s im- 
perfectly described Orchestia darwinii. Since Miller made no men- 
tion of the female, it remained doubtful whether his species belonged 
to Orchestia or to Talorchestia, and a comparison of its second gnatho- 
pods with those of Zulorchestia deshayesti (Audouin) gave some support 
to the suspicion that it really belonged to the latter genus. Now, how- 
ever, its close affinity with the new species from Costa Rica makes its 
position in Orchestia by far the more probable hypothesis. A compari- 
son of Miiller’s figures of two forms of the second gnathopod in the male ¢ 
with the figures and description of that limb here given, while showing 
the points of agreement between the two species, will also make clear 
their very definite distinctness. 

It may be remarked in passing that the separation of Zu/orchestia, 
Dana, from Nicolet’s Orchesto‘dea, rests on a rather narrow founda- 
tion. Inthe former genus the first gnathopod of the male must be 
subchelate, in the latter it must be simple. But there are subtle grada- 
tions, and in consequence a difference of opinion sometimes arises as 
to whether the difference in nature is present or absent. It is not 
necessary here to argue the point. 


Family TALITRID. 
ORCHESTIA COSTARICANA, new species. 
Plate XI. 


The new Orchestia is of slender structure, strongly compressed, with 
a shining surface. The second and third side plates have the lower 
hind angles a little produced backward. The front lobe of the fifth 
side plate is as deep as the plate preceding it. The quadrate postero- 





«Facts for Darwin, translated by Dallas, 1869, p. 26. 
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lateral angles of the second and third pleon segments are minutely 
produced. 

The eyes are dark, irregularly rounded, the interval between them 
less than the diameter of the eye and in large specimens reduced to 
a very narrow space. The first antenne do not reach the end of the 
penultimate joint of the peduncle of the second pair. They have a 
five-jointed flagellum subequal in length to the peduncle, of which the 
first and second joints are subequal, broader but not much longer than 
the third. The second antenne are slender, with a flagellum of about 
twenty joints, nearly as long as the peduncle, in which the last joint is 
considerably longer than the penultimate, more soin the male thanin the 
female. The mouth parts are on the whole all of the character usual 
in the genus. In the first maxillz no palp could be detected, but in the 
female a microscopic notch was seen in the position proper to the base 
of the palp. 





Fic. 1.—ORCHESTIA COSTARICANA, MALE. 


The first gnathopod of the male has a small pellucid prominence on 
the fourth joint distally, and the inner margin of the fifth and sixth 
joints boldly produced, the distal projection of the sixth much narrower 
than that of the fifth, but extending beyond the little spinule-fringed 
palm, which is matched by the small acute finger. In the female this 
limb is differently constructed, with a narrower second joint and no 
pellucid bulbous prominences. As in the male, the fifth joint is con- 
siderably longer than the sixth. The latter is narrow, fringed on both 
margins with spines, and expands slightly to a small concave palm, 
beyond which the small curved finger extends. 

The second gnathopod of the male has a long, slender second joint, 
having on the proximal part of the front margin two little tubercles 
near together, equal or very unequal. The third joint is short, with a 
distal projection in front, the fourth joint of about the same length, 
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the fifth apparently quite coalesced with the sixth and consisting of a 
narrow triangular piece lying alongside the oblong fourth joint. The 
sixth joint proper has an oblong trunk about twice as long as broad, 
with the hind margin distally produced into a slender nearly straight 
thumb about two-thirds the length of the trunk. The finger, some- 
what stronger than the thumb, when closed overlaps the pointed apex 
of the thumb with its own curved and blunt apex, and brings its 
bulging middle part into contact with the spinulose distal half of the 
thumb, leaving an irregularly oval gap between the proximal con- 
fronting edges of this true chela. It will be noticed in the enlarged 
figures of the second gnathopod of Orchestia darwinii that the pro- 
portions and outline of the trunk are quite different from those of the 
present species, and also that the finger in closing upon the thumb 
there presents an arrangement which is scarcely more than subchelate. 
The second gnathopod of the female is not exceptional. The fourth 





F1G. 2.—ORCHESTIA COSTARICANA, FEMALE. 


joint has a pellucid boss, the fifth a similar median projection of the 
free hind margin, and the sixth is broadly produced beyond the exceed- 
ingly small chela-forming finger of this delicate structure. The pere- 
opods in both sexes are slender, the first longer than the second, 
of which the finger is not constricted; the third much shorter than the 
fourth; and the fourth than the fifth. The second joint of the third 
pereopod is rather narrowly oval; that of the fourth larger but similar; 
that of the fifth again larger, but also much broader proximally than 
distally, with the lower margin straight. In this pair and toa less 
degree in the third and fourth pairs the sixth joint is considerably longer 
than either of the two preceding joints. The branchie are of the 
usual slender character, some of them lobulate. 

The pleopods. are very narrow. The first uropods have the rami 
nearly equal to the peduncle. Inthe much shorter second uropods 
the rami are equal one to the other and to the peduncle. The third 
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uropods have a very short ramus on a somewhat longer and much 

stouter peduncle. The telson is slightly bilobed. 
Length.—The largest males and females are about 9 mm. long. 
Habitat.—Numerous specimens were collected by Prof. J. F. 


mn: , , ‘ ; } 
rristan and Prof. P. Biolley in January, 1906, at Boca Jesus Maria, 
Costa Rica, on mangroves in the mud under trunks of trees. 
Cotypes.—Cat. No. 32688, U.S.N.M. 
The specific name refers to the place of capture. 
EXPLANATION OF PLATE XI. 


a. 8. female, a. i. male. Upper antenna of female, lower antenna of male. 

gn. 1, 2, male; gn. 1, 2, female. First and second gnathopods of male and female, 
with portions of the same more highly magnified. 

prp. 2, 4, 5, male. Parts of second and fourth and whole of fifth perseopods of 
male. 

ur. 1, 2, male; ur. 3, female. First and second uropods of male, and third uropod 
of female, the last also more highly magnified. 
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ORCHESTIA COSTARICANA. 


FOR EXPLANATION OF PLATE SEE Pace 504. 








FISHES COLLECTED IN THE PHILIPPINE ISLANDS BY 
MAJ. EDGAR A. MEARNS, SURGEON, U. 8S. ARMY. 


By Barton W. EverRMANN, 
Curator, Division of Fishes, 
AND 


ALVIN SEALE, 
Of Palo Alto, California. 


While stationed in the Philippines during 1904, Maj. Edgar A. 
Mearns, surgeon, U. S. Army, made a small collection of fishes, chiefly 
at Manila. 

The collection contains 17 specimens (representing 9 species) from 
Manila, 4 specimens (3 species) from Jolo, Sulu Archipelago, 2 speci- 
mens (1 species) from Siassi, Siassi Island, and 10 specimens (4 species) 
from Caldera Bay at Zamboanga, Mindanao Island; the total number 
of species being 17, represented by 33 specimens. 

The collection, though small, is of interest. in that it contains three 
new species and that no specimens had been previously obtained from 
Jolo, Siassi, or Zamboanga. 

The types of the new species and a series of specimens of all the 
other species are deposited in the U. S. National Museum. 


Family CHANID.®. 


1. CHANOS CHANOS (Forskal). 


Mugil chanos ForsxAt, Dese. Anim., p. 74, 1875, Red Sea. 
Chanos chanos, JoRDAN and EverMAnnN, Fishes Hawaiian Islands in Bull. U. S. 
Fish Comm., XXIII, 1903 (1905), Pt. 1, p. 56, fig. 10. 


Head 3.75 in length (not including opercular membrane); depth 4; 
eye 3.50 in head; snout 3.85; interorbital 3; D. II, 14; A. I, 9; 
scales 85 to end of caudal vertebree; membranes entirely united across 
isthmus; gillrakers very fine and crowded together, more than 100 
on lower limb, their length 1.25 in pupil; no pharyngeal teeth; origin 
of dorsal midway between tip of snout and caudal; origin of ventral 
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midway between base of caudal and posterior margin of eye. Color 
in spirits, silvery. 

One specimen from Manila, Cat. No. 55602, U.S.N.M.; length 
5.55 inches. 


Family HEMIRAMPHID. 
2. HYPORHAMPHUS QUOYI (Cuvier and Valenciennes). 


Hemiramphus quoyi Cuvier and VALENCIENNES, Hist. Nat. Poiss., XIX, 1846, 
p. 26, New Guinea.—Ginrner, Cat., V, p. 262.—BLeeker, Atlas, VI, pl. 


» 


CCL, fig. 5. 


Head (to tip of upper jaw) 4.20 in length; depth 8.75; lower jaw 
beyond tip of upper, 6.25 in length without caudal; D. 15; A. 15; 
interorbital + in head; snout 3; width of upper jaw greater than its 
length; origin of dorsal directly above origin of anal; origin of ven- 
trals midway between base of caudal and middle of eye. 

Color in spirits, silvery, a blue line on side; three narrow dusky 
lines on back. 

One specimen from Manila, Cat. No. 55604, U.S.N.M.; length 
4 inches. 


FAMILY MUGILID®. 


3. MUGIL SUNDANENSIS Bleeker. 
Mugil sundanensis BLEEKER, Sumatra, II, 1853.—Gitnruer, Cat., III, p. 425. 


Head 4.20 in length; depth 4.20; eye 3.50 in head; free portion of 
eye 5.20; snout 6; interorbital 2.50; D. IV, 9; A. 9; scales 29 to end 
of caudal vertebrae; adipose eyelid strongly developed; caudal emar- 
ginate; origin of dorsal midway between tip of snout and end of caudal 
vertebre; origin of anal midway between end of caudal vertebrae and 
origin of ventrals, being somewhat in advance of origin of soft dorsal; 
pectoral 1.50 in head. 

Color in spirits, brownish; dorsal and anal with wash of dusky; no 
dusky spot at axil of pectoral; an indistinct dusky area or stripe along 
middle of side. 

Three specimens from Manila, Cat. No. 55,606, U.S.N.M.; length 
4.50 to 6 inches. 


4. LIZA TROSCHELII (Bleeker). 


Mugil troschelii BLeEKer, Nat. Tijdschr. Ned. Ind., X VI, p. 277.—Gitnrner, Cat., 
III, p. 448. 

Head 3.75 in length; depth 3.75; eye 3.75 in head; snout 5.50; 
interorbital 2.20; D. IV, 9; A. ILI, 9; scales 34 to end of caudal ver- 
tebree; no adipose eyelid; caudal emarginate; origin of dorsal slightly 
nearer end of caudal vertebre than to tip of snout; origin of anal 
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nearer end of caudal vertebre than to origin of ventrals, being under 
origin of soft dorsal: pectoral about equal to length of head. 

Color in spirits, yellowish brown; soft dorsal and anal with slight 
wash of dusky; a distinct black spot at upper axil of pectoral. 

Five specimens from Manila; length 3.20 to 5.75 inches. 
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Fig. 1.—LIZA TROSCHELII, 


FAMILY OPHICEPHALID.®. 
5. OPHICEPHALUS STRIATUS Bloch. 


Ophicephalus striatus Buocn, Ichth., VII, p. 141, 1793, Malabar. 
Ophiocephalus striatus, GéNtHER, Cat., III, p. 474, 1861. 

Head 3 in length; depth 5.50; eye 8 in head; snout 5.35; interobital 
4.10; D. 40; A. 26; scales 5-54-T; scales on head large. 

Color in spirits, brown; belly yellowish white with a few scattered 
brown dots or spots, a brown line back from angle of mouth; fins 
brown, except ventrals and tip of pectoral, which are yellowish, with 
brown dots. 

Two specimens from Siassi, Siassi Island; length 4 and 8.75 inches 
(Field Nos. 98 and 100). 


Family LUTIANID. 


6. TERAPON JARBUA (Forskal). 
Sciwna jarbua ForskAt, Dese. Anim., p. 50 
Therapon servus, GénTHER, Cat., I, 1859, p. 278. 
Therapon jarbua, Day, Fishes India, p. 69, pl. xvi, fig. 4. 

Head 3 in length; depth 3; eye 3.30 in head; snout 3.20; D. XII, 
10; A. III, 9; scales 85; margin of preopercle toothed, the teeth 
larger at angle; a strong spine from posterior margin of opercle; pre- 
orbital denticulate; caudal emarginate. 

Color in spirits, yellowish white, with three dark longitudinal 
stripes, which are concave to the dorsal surface; caudal with oblique 
dark bands; dorsal with dusky blotch. 

Three specimens from Manila, Cat. No. 55605, U.S.N.M.; length 
2.50 to 3.75 inches. 
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Family HAEMULID.®. 
7. POMADASIS ARGENTEUM (Forskal). 


Sciexna argentea ForsKAL, Deser. Anim., p. 51. 
Pristipoma argenteum, Cuvier and VALENCIENNES, Hist. Nat. Poiss., V, p. 249.— 
GUNTHER, Cat., I, p. 291.—Day, Fishes India, p. 79, pl. vim, fig. 3. 

Head 2.85 in length; depth 2.75; eye 3.20 in head; snout 3.20; 
interorbital 4.20; D. XII, 13; A. LIT, 8; scales 49; preopercle strongly 
denticulate; opercle with two flat spines. 

Color in spirits, yellowish white; numerous narrow dusky rows of 
brown dots on upper half of body. 

One specimen from Manila, Cat. No. 55601, U.S.N.M.; length 3 
inches. 

8. PLECTORHYNCHUS CRASSISPINUS (Riippell). 


Diagramma crassispinum Ritrreit, N. W. Fische, p. 125, pl. xxx, fig. 4.—Day, 
Fishes India, p. 78, pl. xx, fig. 4. 


Head 2.55 in length; depth 2.10; eye 3.75 in head; snout 3; inter- 
orbital 4.1; D. XIV,16; A. LI], 7; pores about 53 in lateral line to 
end of caudal vertebree; head scaled; preopercle denticulate; opercle 
with two flat spines; second anal spine long and strong, 2 in head; 
caudal rounded; teeth in jaws, none on vomer or palatines. 

Color in spirits, dusky grayish; caudal white; anal, ventrals, and 
soft dorsal black, the soft dorsal and anal with narrow margins of 
white. 

One specimen from Manila, Cat. No. 55603, U.S.N.M.; length 2.1 
inches. 


Family SPARIDE. 
9. LETHRINUS MAHSENOIDES Bleeker. 


Lethrinus mahsenoides BLEEKER, Verh. Bat. Gen., X XIII, Spar., p. 15.—GitnTHER, 
Cat., I, p. 464. 


Head 2.90 in length; depth 2.50; eye 3.75 in head; snout 1.65; 
interorbital 3; preorbital 2.50; D. X,9; A. III, 8; scales 6-48-15; 
teeth in a single row, the 4 anterior canines of each jaw rather large, 
4 molar teeth of upper jaw bicuspid; a single bicuspid molar in lower 
jaw, the remaining teeth rounded or conical; lips thick; caudal 
forked; ventrals extending past vent. 

Color in spirits, grayish with slight tint of green; the center of 
scales yellowish; dorsal slightly clouded with dusky; tip of caudal 
dusky; axil of pectoral dusky; otherwise fins without markings. 

One specimen 10 inches long from Jolo, Sulu Archipelago. 


a ——— a 
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10. LETHRINUS MCENSII Bleeker. 


Lethrinus mensii BLEEKER, Nat. Tijds. Ned. Ind., IX, 1855, p. 435.—Ginrner, 
Cat., I, p. 455. 

Head 2.90 in length; depth 3; eye 4 in head; snout 1.90; preorbital 
2.50; interorbital 3.20; D. X, 4; A. III, 8: seales 6-49-14; teeth in 
single row, the 4 upper canines of upper jaw largest, curved; 6 flat 
gillrakers on lower limb. 

Color in spirits, dirty grayish, with about 6 dusky bands over back 
more narrow than interspaces; dorsal, caudal, and anal slightly clouded 
with dusky; other fins yellowish; some indistinct dusky bars on body, 
alternating with the bands over back. 

One specimen from Jolo, 9 inches long, 


Family ACANTHURIDE. 


11. HEPATUS MATOIDES (Cuvier and Valenciennes). 


Acanthurus matoides Cuvier and VALENCIENNES, Hist. Nat. Poiss., X, 1835 


ee 
150, Oualan. 


Acanthurus annularis CuviER and VALENCIENNES, Hist. Nat. Poiss., X, 1835, p. 
153, Ile de France. 

Acanthurus blochit Cuvier and VALENCIENNES, Hist. Nat. Poiss., X, 1835, p. 153, 
Ile de France. 

Hepatus matoides, JorpAN and EverMann, Bull. U. 8. Fish Comm., X XIII, 1903 
(1905), p. 387 (Honolulu). 

Head 3.45 in length; depth 1.78; eye 4.50 in head; snout 1.35; inter- 
orbital 2.75; D. IX, 25; A. II], 26; teeth flat, crenulate; spines on side 
of caudal peduncle small, equal to two-thirds of eye; caudal lunate. 

Color in spirits, uniform black, without lines; fins uniform black 
without lines, except pectoral, which is bright yellow on distal half 
of fin. 

Another specimen, probably the young of this species, has the fol- 
lowing characters: 

Head 3 in length; depth 1.75; eye 2.75 in head; snout 1.75; inter 
orbital 2.75; D. TX, 24; A. III, 24: spines on caudal peduncle small, 
about one-half of eye; lateral line with a long low curve, becoming 
straight under posterior part of soft dorsal; teeth flat, crenulate. 

Color in spirits, uniform black; pectoral yellow, the caudal with a 
slight trace of whitish at base. 

One specimen 1.75 inches long from Zamboanga and one 8.75 inches 


long from Jolo. 
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Family PLATYCEPHALID. 
12. PLATYCEPHALUS INSIDIATOR (Forskal). 


Cottus insidiator ForskA., Deser. Anim., p- 25, 1775, Red Sea. 
Platycephalus insidiator, GéNtner, Cat., II, p. 175, 1860. 


Head 3.20 in length; depth 11; width of head at opercle 1.50 in its 
length; eye 6.5 in head; snout 3.75; interorbital 8; D. VII, 12; A. 13; 
scales about 76; lateral line unarmed; two spines at angle of pre- 
opercle, their length 1.50 in eye; interorbital concave, scalea; spines 
of head inconspicuous. 

Color in spirits, brownish above, with indistinct dusky blotches or 
mottlings; white below. 

One specimen from Manila, Cat. No. 55599, U.S.N.M.; length 7.50 
inches. 


Family TETRAODONTID. 


13. CANTHIGASTER COMPRESSUS (Proce). 


Tetraodon compressus Proct, Bull. Soc. Philom., 1822, p. 130. 
Tetraodon striolatus, GéNTHER, Cat., VIII, p. 304. 
Head 2.45 in length; depth 2.10; eye 2.75 in head; snout 2; inter- 
orbital 3; D. 9; A. 8; nostrils in shallow tube; caudal rounded. 
Color in spirits, grayish; bluish above with blue lines from eye and 
on head; a large black ocellus at base of dorsal fin; fins yellowish; 
caudal with whitish band. 
One small specimen from Zamboanga, Mindanao; length 1 inch. 


14. TETRAODON IMMACULATUS Bloch and Schneider. 
Tetraodon immaculatus BLocn and Scuneiper, p. 507.—Day, Fishes India, p. 704, 
pl. cLxxxiu, fig. 4.—Gitnruer, Cat., VIII, p. 291. 

One specimen from Manila, Cat. No. 55600, U.S.N.M.; length 4.80 
inches. 

This specimen belongs to variety A of Giinther’s Catalogue (VIII, 
p- 292), the body without bands or spots, the upper posterior portion 
with a slight tint of dusky; posterior part of caudal dusky; fins 
rounded; D. 10; A. %; head 2.75 in length; eye 4 in head; snout 2.10; 
interorbital convex equal to snout; length of caudal equal to its dis- 
tance from origin of dorsal; body spinate, except on snout and poste- 
rior portion. 

Family GOBITD.®. 
15. MAPO MEARNSI Evermann and Seale, new species. 


Head 3.30 in length; depth 5; width of head much greater than its 
depth, which is 1.80 in its length; cheeks prominent; D. VI, 10; A. 9; 
scales 38, about LU in vertical series; head without scales except on the 
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crown; eye 4 in head; snout 4; interorbital about equal to pupil; 
about 14 of the upper pectoral rays detached and silky; tongue emar- 
ginate, free anteriorly: teeth small, in several rows. 

Color in spirits, greenish or grayish; some very indistinct dusky 
markings on middle line of side: no white dots; dorsal blotched with 
dusky; a dusky blotch on posterior part of spinous dorsal. 





FIG. 2.—MAPO MEARNS! 


Two specimens, the type, Cat. No. 55624, U.S.N.M., a specimen 2.5 
inches long, from Zamboanga, Mindanao, and a cotype, No. 1495, 
Bureau of Fisheries, a specimen 1.55 inches long, from same place. 

We take pleasure in naming this interesting species for Dr. Edgar : 
A. Mearns, U. 3. Army, who collected the type. 


16. GOBIUS CALDER Evermann and Seale, new species. 


Head 3.75 in length; depth 5.20; eye 4 in head; snout 3.50; inter- 
orbital equal to pupil; D. VI, 11: A. 10; scales 26, 9 in vertical series; 
tongue adnate, merely truncate, scarcely, if at all, emarginate; width 





FIG. 3.—GoOBIUS CALDER®. 


of head 1.20 in its length: depth of head 1.75; teeth in jaws in several 
series; body firmly scaled; head naked, except on nuchal region; cau- 
dal rounded; ventral stout, disk-like. 

Color in spirits, yellowish with tint of green; about 6 longitudinal 
black bands on side, the 2 lower ones broken up with about 8 black 
spots; cheek with dark lines, 2 of which extend into the yellow color- 
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ing on underpart of head; no white dots on body; fins with dark dotted 
lines; ventral dusky; anal very indistinctly marked with dusky; no 
rows of wart-like mucous pores on cheek. Each of the specimens has 
a dark spot on center of hase of ventrals. 

Similar to G. ornatus, but with more robust body and blunter head. 
The markings are also slightly different. 

Four specimens from Caldera Bay, Zamboanga, Mindanao; length 
2.10 to 2.75 inches. 

Type.—Cat. No. 53625, U.S.N.M.; length 2.50 inches. 


Family BLENNIID_E. 
17. SALARIAS ZAMBOANGZ Evermann and Seale, new species. 


Head 4.9 in length; depth 5.25; eye 4 in head; D. XII, 21; A. III, 
22; lateral line short, ending under posterior third of dorsal; a dis- 
tinct nuchal crest present; a fringed tentacle over eye; a small bifid 
tentacle at nostril; no nuchal tentacle; no posterior canine; dorsal tin 


slightly incised; anal connected by membrane to base of caudal rays. 





Fic. 4.—SALARIAS ZAMBOANG. 


Color in spirits, bluish olivaceous on back and side; underparts 
paler; about 7 broad double dark purplish bands over back and down 
side; middle and lower part of side posteriorly with two rows of small 
roundish black spots; head bluish; dorsal tin black on submargin, 
below which are short oblique white lines; lower half dark purplish 
with a series of white blotches along base; anal dark edged, the basal 
three-fourths lighter; caudal mottled with dark; pectoral and ventrals 
grayish. 

This species is related to S. meleagris, from which it differs in the 
absence of the white spots on side, the less incised dorsal fin, the union 
of the dorsal fin with the caudal, and the absence of a nuchal tentacle. 

Three specimens from Zamboanga, Mindanao; length 2.10 to 2.85 
inches. 

Type.—No. 55623, U.S.N. Ms, a specimen 2.85 inches long. Cotypes, 
No. 10007, Stanford University; and No. 1496, Bureau of Fisheries. 


| 
| 
| 





| NOTES ON A NEWLY MOUNTED SKELETON OF MERY- 


COIDODON,“ A FOSSIL MAMMAL. 


By Cuaries W. GILtmMore, 


Of the Department of Geology. 


During 1897, while engaged in field work for the U. S. Geological 
Survey, Mr. N. H. Darton collected from the Oligocene deposits of 
South Dakota a very complete skeleton of the small Oreodont, JJery- 
coidodon gracilis, 

The portions found consist of a poorly preserved skull and jaws; the 
vertebral column (articulated) from the atlas to the fourth caudal, one 
median caudal, twelve ribs of the right side and half of those of the 
left, three segments of the anterior portion of the sternum; both 
femora, both tibe, right patella, articular portions of both scapule, 
both humeri (the left one lacking the distal end), proximal ends of 
both ulne, both radii (one lacking the distal portion); left scaphoid, 
lunar, and unciform; second, third, and fourth (latter lacking the dis- 
tal end) metacarpals; several phalanges, including one ungual of the 
same foot; astragalus and caleaneum of the right hind foot; a portion 
of the hyoid arch. 

This specimen (Cat. No. 2455), which was freed from the matrix and 
mounted by the writer, has recently been placed on exhibition in the 
U.S. National Museum. (See Plate XII.) So far as the writer is 
aware, it is the first example of this particular species to be thus 
exhibited. 

The poorly preserved skull and jaws of Cat. No. 2455 have been 
replaced by the homologous parts of a more complete but somewhat 
smaller individual, Cat. No. 136, U.S.N.M. The latter elements are of 
peculiar interest as having been the subjects of study and illustration by 
Dr. Joseph Leidy as early as 1869 in his Extinct Mammalian Fauna of 
Dakota and Nebraska.? The remainder of the skeleton pertains to 


“Commonly known as Oreodon. See Hay, Bull. No. 179, U.S. Geol. Surv., p. 665. 
> Jour. of the Acad. of Nat. Sci. (2), VII, 1869, p. 94, pl. vi, figs. 2 and 3. 
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Cat. No. 2455, except those parts which were missing; these have been 
restored in plaster. The lacking foot elements have been restored 
after a fore and hind foot of this species kindly placed at our disposal 
by Dr. H. F. Osborn, of the American Museum of Natural History, 
New York City. The tail has been given the same number of caudals 
as found in MV. culbertsoni, a larger but closely allied species found in 
in the same geological horizon. The vertebral formula of the species, 
as shown by this specimen, is as follows: Seven cervicals, 14 dorsals, 
7 lumbars, 4 sacrals, and 19(?) caudals. The vestigial clavicle present 
in M. culbertsoni and Agriochwrus was not found with this specimen. 

This species was characterized first in a verbal communication by 
Doctor Leidy to the Academy of Natural Sciences of Philadelphia in 
1851.“ It is the smallest representative of the Oreodonts, the skull 
being about the size of that of the red fox. The teeth show the animal 
to be allied to the ruminants, but it had many points of resemblance 
to the pigs, and Leidy has spoken of them as ** ruminating hogs.” The 
stout tusks indicate that, like the pigs, the animal was more disposed 
to fight than to run from its enemies. 

Although the skulls and bones of the Oreodonts are among the most 
frequent fossils found in the White River Bad Lands, their skeletons 
are not better represented in the several museums than many of the 
more rare forms. 

Their remains have been found only in North America. 

It seems quite probable, after a superficial examination of several 
individuals in the collections of this Museum, that there is more than 
one species of the small Oreodonts, and a careful study of a good series 
would undoubtedly be rich in scientific results. 

The skeleton as mounted is 27 inches (690 mm.) in length and stands 
124 inches (320 mm.) high at the shoulder. 


«Proc. Acad. Nat. Sci. Phila., V. 1851, p. 239. 
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NOTES ON A COLLECTION OF FISHES FROM PORT 
ARTHUR, MANCHURIA, OBTAINED BY JAMES FRANCIS 
ABBOTT. 


By Davip Starr Jorpan and Epwin Cuaptn Starks. 


Of Stanford University, California. 


During the summer of 1904, Dr. James Francis Abbott, now of 
Washington University, St. Louis, Missouri, then professor in the 
Japanese Naval Academy at Etajima, obtained a collection of fishes 
from the harbor of Port Arthur, in Manchuria. The species in this 
collection are enumerated in the present paper. The specimens are 
divided between the United States National Museum and the museum 
of Stanford University. The accompanying plates are the work of 
Mr. William S. Atkinson. 

The fauna of Port Arthur is in general not very different from that 
of the west coast of Japan, a few distinctively Chinese species being, 
however, represented. 

Five species in this collection seem to be new. 


Family RAJID®. 
1. RAJA MEERDERVOORTI Bleeker. 


One specimen, a mature male. 


2. RAJA KENOJEI Miller and Henle. 
Three specimens. 
Family CLUPEID. 
3. HARENGULA ZUNASI (Bleeker). 


Several specimens preserved. The depth is rather variable even 
among specimens of the same size, running from 3 to 34 in the length 
to base of caudal. Giinther describes the depth as being equal to the 
length of the head. In our specimens the length of the head is con- 
tained from 14 to 1} in the depth, agreeing very well with the plate 
published by Schlegel.¢ Bleeker describes the type as having teeth 
on the palatine, but Giinther later examining the same specimen 


@ Fauna Japonica, pl. cvm, fig. 1. 
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reports the palatine teeth absent. There are, however, fine teeth on 
the palatine, which are scarcely visible until the mouth parts have 
been dried. 

Family ENGRAULID. 

4. COILIA NASUS Schlegel. 


About 100 specimens are in the collection. These agree very well 
with the plate of this species published by Schlegel. Anal rays, 80 to 
82; spine bearing scutes on ventral region, 42 to 43; scales, 60 to 63; 
scales in front of dorsal on the median line, 11 to 13; distance from 
tips of snout to front of dorsal, 2% to 3 times; combined length of eye 
and snout in postorbital part of head, 14. In the last character 
Schlegel’s plate agrees better with C. ectenes. 


5. COILIA ECTENES Jordan and Seale. 


Six specimens, among about a hundred of C. nasus. Coilia ectenes 
differs from Cod/‘a nasus and from other species in having more anal 
rays. It is described as having 123 anal rays. This is probably a 
misprint for 113 as the figure of the type shows but 115, and the sole 
cotype has 106. Our Port Arthur specimens have from 96 to 106 anal 
rays. Giinther in his description of C. nasus” evidently included this 
species with the other. Co¢lia ectenes differs further from C. nasus in 
having 48 or 49 ventral scutes; 71 to 73 scales in a lateral series; 18 to 
20 scales before dorsal; the distance from tip of snout to occiput con- 
tained in distance from tip of snout to front of dorsal 34 to 3% times; 
and the combined length of eye and snout contained in postorbital 
part of head 1? times. 

Family SALANGID.X. 
6. SALANX HYALOCRANIUS Abbott. 


One specimen. 
Family EXOCCETID.®. 


7. HEMIRAMPHUS SAJORI Schlegel. 
One specimen. 
Family MUGILID.®. 
8. MUGIL CEPHALUS Linnezus. 
(Mugil eur Forsk Av). 


One specimen. 


Family STROMATEOIDID.®. 
9. STROMATEOIDES CINEREUS (Bloch). 


A single large specimen 28 em. in length. Depth, 14 in length to 
base of vaudal; pectoral, 3; anterior lobe of dorsal, 4; lower caudal 
lobe, 24; upper lobe, 3}. 


“Cat. Brit. Mus., VII, p. 405. 
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Family SERRANIDE. 
10. LATEOLABRAX JAPONICUS (Cuvier and Valenciennes). 


Several small specimens collected, the largest 16 cm. in length. 
They differ from specimens from Japan in being generally darker and 
in having the spots on body larger and much more conspicuous. In 
the Japanese specimens the spots are more scattered, comparatively 
faint or sometimes almost wholly absent. No other differences are 
appreciable. A large specimen from Port Arthur, 55 cm. long, has no 
spots on the body but several rows of spots on the membrane of the 
dorsal (the small ones have 2 or 3 rows). Specimens from Japan of 
various sizes show this character to be variable, though the larger 
specimens usually have the dorsal spots more numerous. 


Family SPARID. 
tr. PAGRUS ARTHURIUS Jordan and Starks, new species. 


Head 3! in length to caudal base; depth 24. Eye 4 in head, 1% in 
snout. Snout 2} in head; interorbital space 33; maxillary 23. Dor- 
sal rays, XII, 10; anal, [1], 8; scales 57. 

Upper anterior profile from front of dorsal to tip of snout a mod- 
erate even curve with a scarcely distinguishable protuberance in front 
of eye. Lower jaw slightly included, its tip not square, but rounded 
to a blunt point at base of teeth. Maxillary reaching to below front 
of pupil. Two large canines on each side of front of upper jaw; 3 on 
lower, growing smaller anteriorly; behind these a couple of rows of 
very small conical teeth; a single molar on posterior end of lower jaw 
in front of which are 2 rows of similar teeth, giving place in front 
to the fine conical teeth behind canines; 7 teeth in the outer row, 
the third from the front slightly longer and sharper than the others; 
4 large molars on inner row with smaller molars in front, which pass 
gradually into the small conical teeth; 7 molars in outer row on upper 
jaw growing conical anteriorly and giving place abruptly to the small 
conical teeth; 3 or 4 large molars on inner row posteriorly, changing 
abruptly at about middle of side of jaw to very small teeth. Preor- 
bital at end of maxillary equal in width to the vertical diameter of 
eye. Gill rakers short and rather sharp posteriorly, the front ones 
blunt; the longest equal to half diameter of pupil; 9 developed on 
lower limb of arch: 

Ten scales in an oblique series running downward and backward 
from front of dorsal to lateral line; 16 in a series upward and forward 
from front of anal. Seven rows of scales on cheek; the subopercle 
and interopercle closely scaled; separated from the scales on cheek by 
a broad naked margin on posterior part of preopercle. Top of head 
with fine crowded scales to opposite front of eye. 
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Fourth dorsal spine 24 in head; tip of third broken, but apparently 
it was shorter than fourth, the spines nowhere abruptly shorter 
or longer. Soft dorsal rays shorter than the longest spines, but 
longer than anal rays; second anal spine as long as third and about 
equal to it in thickness; tip of pectoral reaching to opposite third anal 
spine. Ventrals not reaching to vent. Caudal rather deeply forked; 
when widely spread, its edge is evenly concave, the depth of the curve 
equal to the diameter of the eye. 

Color in spirits, silvery with a few fine points scattered over it, 
only slightly darker above; top of head and snout brown; a little red 
color remains on breast, and it is probable that the species is red in life. 

This species is related to Pagrus major (Schlegel) and Pagrus ruber 
Doderlein, having two rows of molars. It has a much smaller eye, a 





Fic. 1.—PaGRUS ARTHURIUS. . 


longer snout, and a wider preorbital than the latter. Pagrus ruber is 
described as having the eye contained 2% times in the head; the 
snout 3; the width of the preorbital 14 to 1% in the eye. Pagrus 
arthurius differs from Pagrus major in having a much larger eve, ¢ 
narrower preorbital, a shorter snout, the top of the head scaled to 
front of eye and the caudal more deeply forked. 

Type.—One specimen 34 em. in length, No. 9880, Stanford University. 


Family SCLAANIDE. 
12, CORVULA ARGENTATA (Houttuyn). 


Several specimens collected. They are identical with Japanese 
specimens in all essential characters. 


13. COLLICHTHYS FRAGILIS Jordan and Seale. 


About 35 specimens collected. 
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14. COLLICHTHYS NIVEATUS Jordan and Starks, new species. 


Head 34 in length to base of caudal; depth 3. Eye 44 in head; 
snout 4}; maxillary 1; interorbital space 23. Dorsal, LX, 24; anal, 
II, 12. 

Body somewhat shorter and deeper than in Collichthys fragilis. 
Lower jaw projecting, its lip entering upper profile of head; gape 
very oblique, on an angle of about 45 degrees with axis of body. 
Teeth on mandible larger, more curved and in fewer rows than in 
Collichthys fragilis. On posterior part they are ina single row and 
in 2 rows in front (2 or 3 teeth at extreme tip in a third row); in the 
latter species they are in 2 rows posteriorly and in 3 or more rows in 
front. Teeth on premaxillary not noticeably different in the two 
species; in broader bands than on mandible; much smaller than man- 
dicular teeth in Collichthys niveatus; little if any smaller in Collich- 





Fic. 2.—COLLICHTHYS NIVEATUS. 


thys fragilis. No teeth on vomer or palatines. Maxillary wide and 
slipping under preorbital for its full length; its posterior end reaches 
to the verticle from posterior edge of orbit. Anterior end of premax- 
illary on a level with middle of eye. Top of head, sides of head very 
cavernous, covered with thin naked skin leaving the sharp angles of 
the bones more or less projecting. A sharp bony crest at occiput 
ending before and behind in a short spine, the anterior spine the 
longer and sharper. Between the spines the crest is smooth and con- 
cave; in Collichthys fragilis, it is nearly always broken up into from 
1 to 3 sharp bony tubercles. 

Pectoral 13 in head; ventral 1}, reaching § of distance between its 
base and vent. Longest dorsal ravs 2 in head, equal to those of anal, 
a little longer than longest spines. Caudal pointed, equal to length 
of head. The scales on our specimens are all absent, but from the 
scale pockets, which are evident on the ventral surface, the scales were 
much larger than in Collichthys fragilis. There are 10 scales in a row 
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between base of ventral and vent. In Collichthys fragilis there are 
17 or 18 in this region. 

Color in spirits, pinkish and yellowish, slightly dusky above, fins 
without color. On ventral surface there are rows of creamy white 
spots, each one indicating a scale. A median row of + forward from 
between ventrals to isthmus; a row of 3 each side of this from each 
ventral forward; 10 or 11 from each ventral back to vent; 21 from 
front of anal along base of anal and lower part of caudal peduncle to 
base of lower caudal rays. The rows extending upward on side of 
belly to a level with lower pectoral rays. In Collichthys fragilis 
there are 8 spots forward from between ventrals in a median line; 6 or 
7 on each side of this; 17 or 18 from each ventral to side of vent; 27 or 
28 from front of ventral to base of caudal. The vertical distance 
between the rows is decreasedin a corresponding degree. 

The above description is from the type, 110 mm. in length. Other 
specimens vary as follows: Depth 3 to 34 in length. Eye 44 to 49 in 
head. Dorsal, VIII, 23 to LX, 25; anal, Il, 11 or II, 12. 

Besides the differences noted above, this species has a larger eve 
(from 5 to 6 in head in Collichthys fragilis) and a shorter soft dorsal 
(26 or 27 rays in Collichthys fragilis). The number of spots on the 
ventral surface is the most conspicuous character for separating these 
two species. Collichthys lucidus has more dorsal rays than either of 
these. 

About thirty specimens were collected, the largest 150 mm. in 
length. 

Type. —Cat. No. 55632, U.S.N.M.: coty pes No. 9884, Stanford 
University. 


15. PSEUDOSCIAENA MITSUKURII (Jordan and Snyder). 


A specimen 34 cm. in length agrees very well with the description 
of the type and with a specimen of about equal size from Matsushima, 
Japan. 

For the present we place this species in /’sewdose¢ena rather than in 
Pseudotolithus. The relations of both genera to allied forms needs 
further study. 

Family TRIGLID. 
16. LEPIDOTRIGLA MICROPTERA Giinther. 


Five specimens taken at Port Arthur. They differ from specimens 
from Japan in having a wider, flatter interorbital space; the rostral 
processes more projecting, the distance across them greater, and armed 
with longer, stronger spines. The Port Arthur specimens, though 
differing considerably in the extreme from the Japanese specimens, 
grade into the latter in all of these characters, as is shown in the 
following table of measurements: 
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17. CHELIDONICHTHYS KUMU (Lesson and Garnot). 


Two large specimens. We have compared these and numerous 
specimens from Japan with three specimens from Australia. The 
rostral processes are usually a little more produced, making the snout 
notched in front in the northern specimens and the interorbital space 
slightly less concave. The spots on the inner surface of the pectoral 
are variable in number and position. On one of the Australian speci- 
mens they are scattered over the entire fin; in another they are con- 
fined to the lower half of the fin. In our Port Arthur specimens they 
are scarcely evident. These differences are too slight to consider as 
specific differences. 


Family HEXAGRAMMID2. 
18. HEXAGRAMMOS OTAKII Jordan and Starks. 
Several small specimens taken. 
Family SCORPANIDZ. 
19. SEBASTODES FUSCESCENS (Houttuyn). 
Several small specimens preserved. 
20. TRACHIDERMIS FASCIATUS Heckel. 


( Centridermichthys ansatus RicHARDSON. ) 

One specimen. It agrees very well in all characters with specimens 
from Kiusiu in Japan. 

It is probable that the Chinese and Japanese species called ansatus 
is the same as the original fasciatus. The latter was reported to be 
from the Philippines but it is not likely that any cottoid fish occurs in 
these tropical islands. 


Family PLATYCEPHALID. 
21. PLATYCEPHALUS INSIDIATOR (Forskal). 


Three specimens collected which have been compared with speci- 
mens from Japan and found to be identical. 


Family GOBIID. 
RANULINA Jordan and Starks, new genus. 


Body depressed, with a broad frog-like head; lower jaw projecting: 
teeth slender, in two rows, the outer series longer and curved outward, 
fringing the jaws; inner teeth turned backward; scales 40, cycloid. 
Cheeks, opercles, and nape scaly; lower parts of head with short 
divided tentacles. Dorsal rays VII-17. Anal rays 17. Caudal mod- 
erate, rounded; pectoral broad, rounded. 
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Allied to 7riexnopogon, but with the teeth very peculiar, unlike those 
of any other goby known to us. 
Type of genus.— Ranulina Jimbriidens. 


22. RANULINA FIMBRIIDENS Jordan and Starks, new species. 


Head 3 in length to base of caudal; depth 64. Eve 104 in head 
measured obliquely across top of head from union of premaxillaries to 
tip of opercle; snout 3; maxillary 1}; interorbital space 5. Dorsal 
VII-17; anal 17; scales 40. 

Head very much depressed; its depth about:a third of its length; as 
viewed from above, its outline forms a semicircle from the posterior 
end of one. maxillary to the posterior end of the other. Lower jaw 
slightly projecting; the maxillary reaching 14 diameters of the eye 
past eye. Teeth rather long, slender and sharp, set in two rows in 
jaws and rather widely spaced. The teeth of inner row smaller and 
curved inward, the outer row set on the edge of the jaw and directed 
obliquely outward, sometimes nearly horizontal, and forming a con- 
spicuous fringe around front of head. Entire lower part of head 





Fic, 3.—RANULINA FIMBRIIDENS., 


thickly covered with fine tentacles especially numerous over a large 
area medially; rows of them follow the edge of mandible and upward 
on edge of preopercle; some of them on edge of preopercle continued 
backward on lower part of cheek behind maxillary; a row on each 
branchiostegal ray. A few short papille on upper part of snout. A 
slight ridge on supraorbital region turning abruptly outward a short 
distance behind eye; interorbital space shallow, concave. 

Scales of moderate size, smooth and rather thin. Cheeks, opercles, 
and nape scaled. 

Pectoral broad and rounded, reaching past front of anal, its base 
oblique following contour of opercle. Distance from base of last 
dorsal spine to first dorsal ray a little greater than width of interorbita 
space. Longest dorsal spines, 34 in head, a little shorter than longest 
soft rays. Ventrals connected, broadly rounded, not adnate to belly. 
Anal ending slightly posterior to dorsal; caudal rounded, its length 
equal to that of ventral, 1% in head. 

Color in spirits: scales broadly outlined with dusky points on pos- 
terior margins; top of head dusky and slightly mottled; lower parts 
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colorless; faint dusky lines obliquely ac across dorsal rays; broader and 
fainter ones cross pectoral rays; ventrals and anal colorless. A con- 
spicuous dark spot at base of caudal behind which are three lunate 
dark bands across caudal rays. 

Many specimens were obtained. 

Type.—Cat. No. 55633, U.S.N.M., is 110: mm. in length; cotypes 
are No. 9882, Stanford University. 

23. TRIDENTIGER BIFASCIATUS Steindachner. 
A single specimen agreeing very well with specimens from Japan. 
24. TAENIOIDES ABBOTTI Jordan and Starks, new species. 

Head 54 in length to base of caudal; depth 2 in head; maxillary 24; 
interorbital space 54. Dorsal, VI, 47; anal 44. 

Mouth very oblique, forming an angle of about 45 degrees. Lower 
jaw bluntly rounded, no bony knob at symphysis, or no barbels present. 
Small sharp teeth in a single row in jaws, outside of which are 2 or 3 
long sharp canines on each side, which shut outside of the jaws. Eyes 
reduced, appearing as small inconspicuous dark dots. 


ll PE 





FIG. 4.—TNIOIDES ABBOTTI. 


No scales apparent. Pectorals long and pointed, nine-tenths of 
length of head in the type, a little longer than head in the cotype; 
their tips reach a considerable distance past tips of ventrals. Ven- 
trals adnate to belly at anterior third of their length; they are inserted 
somewhat anterior to base of pectorals and their length is contained 
1} times in head. Origin of dorsal at the beginning of the anterior 
fourth of the length of body from base of caudal to tip of snout. 
Dorsal not enveloped in thick skin, the spines not differentiated from 
soft rays. Caudal long and pointed, continuous with dorsal and anal. 
Color in spirits flesh color, purplish on head, slightly dusky on back; 
top of head and front part of mandible dusky; fins colorless. 
Two specimens taken, the largest 90 mm. in length. 
Type.—Cat. No. 55634, U.S.N.M; cotypes No. 9881, Stanford 
University. 
This species differs from all others of its genus in having -much 
longer pectorals and in having more fin rays than any other species 
without barbels on the mandible. 
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Family PLEURONECTID. 
25. VERASPER VARIEGATUS (Schlegel.) 
Several smal! specimens and one adult. 
26. PROTOPSETTA HERTZENSTEINI (Schmidt). 


Two specimens obtained. 

Head, 3§ in length to base of caudal; depth 24. Eye, 54 in head: 
snout, 44; maxillary 24; interorbital space, 13. Dorsal, 73; anal, 57: 
scales, 78. 

Lower jaw strongly projecting and with a moderately strong sym- 
physeal knob. Teeth small and sharp, in a single series on the front 
of the latter. Maxillary extending to opposite end of anterior third 
of lower eye. Upper eye with its range nearly vertical and slightly 
posterior to lower eye. Interobital space convex, its width equal to 
half vertical diameter of upper eye; it extends backward as a conspic- 
uous, rough, but not sharp ridge. Gillrakers slender, 15 of them on 
lower limb of first arch, the longest ones equal to half the long diameter 
of lower eye. 

Scales cycloid with ctenoid scales in more or less definite areas. The 
latter, in addition to spinules on their posterior edges, are thickly cov- 
ered over the surface with small sharp spinules, making them very 
rough to the touch. These are particularly rough on head, especially 
on ridge running back from interorbital space. An area of them along 
middle of side, the area becoming broader and the scales more typically 
ctenoid posteriorly. A single row of rough scales along base of dor- 
sal and anal, and the anterior rays of dorsal and anal each with a single 
row of similar scales. Tip of snout, mandible, and all but posterior 
part of maxillary naked. Scales of blind side everywhere cycloid. 

Dorsal anteriorly turning a little toward the blind side, the first ray 
at extreme edge of eye. Pectorals rounded, but not bluntly, that of 
eyed side 275 in head; its fellow 2%. Caudal with the middle rays 
slightly the longest. A strong spine on pelvis girdle just behind base 
of ventral fins pointing downward and backward; anal spine moder- 
ately developed. ; 

Color uniform brown, slightly darker toward edges of fins. Lateral 
line darker than surrounding body color. 

Here described from a specimen 32 cm. in length. 


27. LIMANDA YOKOHAM# (Ginther). 
Several small specimens. 
28. KAREIUS BICOLORATUS (Basilewsky). 


One small specimen. 
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29. PARALICHTHYS OLIVACEUS (Schlegel). 
Two small specimens. 
Family SOLEID. 
30. ARELISCUS RHOMALEUS Jordan and Starks, new species. 


Head, 44 in length to base of caudal; depth,4. Eye, 19 in head, 7 in 
snout; snout, 23. Dorsal, 124; anal, 96; scales, 148 from vertically 
opposite upper end of gill opening; 17 anterior to this point and 
transverse row of pores. 

Interorbital space wide, flat, and scaled; its width 14 times diameter 
of upper eye. Upper eye from one-fourth to one-half of its diameter 
in advance of lower. Hook of upper jaw moderate, not nearly reach- 
ing to opposite front of eyes. Maxillary extending half a diameter of 
eye past posterior margin of lower eye. Nostrils as usual, the upper 
one between front of eyes, the lower one in a tube at edge of mouth. 





Fic. 5.—ARELISCUS RHOMALEUS. 


Scales strongly ctenoid on eyed side of head and body, cycloid on 
reverse side. The three lateral lines on body and the connecting 
branches on head very conspicuous. At middle of body the lines are 
separated by 24 rows of scales counting obliquely. No lateral line on 
blind side of body; a light line suggests one, but no pores are present. 

Body and fins uniform dark brown on eyed side, no color on fins on 
blind side. e 

This species is close to Areliscus abbreviatus (Gray), but the scales 
are finer. The latter, according to Giinther, has 120 scales in a lateral 
series and the lateral lines are separated by 19 series of scales. Are- 
liscus trigrammus (Ginther) has a longer dorsal, larger eyes, and nar- 
rower interorbital space. 

Here described from the type, 38 em. in length, Cat. No. 55635, 
U.S.N.M. Several cotypes are numbered 9883, Stanford University. 


Family GADID. 


31. GADUS MACROCEPHALUS Tilesius. 


One specimen. 


By Marcus Warp Lyon, Jr., 
Assistant Curator, Division of Mammals. 


NOTES ON THE SLOW LEMURS. 
| 
| 


INTRODUCTION, 


The following notes are not intended as a critical revision of the 
Slow Lemurs, and the conclusions here arrived at can not be considered 
as final, but in studying the specimens of the genus Vycticebus® in the 
collection of the United States National Museum some interesting facts 
have been brought to light which seem worth recording. 
For a consideration of the generic and specific names for the Slow 
Lemurs, the reader is referred to the Revision of the Genus Nycticebus, 
by Stone and Rehn.’ All of the forms there recognized are here con- 
sidered as valid and two others are described. Messrs. Stone and 
Rehn had but eight specimens at their disposal, but now, due to the 
activities of Dr. W. L. Abbott in the Malayan region, | have before 
me 23 specimens, 8 of which are all from one locality in western 
Borneo. Even this seemingly abundant material is altogether too 
secant for arriving at definite conclusions. Here I wish to express 
my obligations to Mr. Witmer Stone of the Philadelphia Academy of 
Natural Sciences for the use of two specimens from Sumatra and one 
from Java. 
Most writers have placed considerable weight on color as a specific 
character, often from lack of material overlooking the wide range of 
variation in specimens from a given locality. The only attention 


«Dr. Menegaux, of the Paris Museum, in a letter to Mr. Gerrit S. Miller, jr., 
dated June 6, 1906, writes: ‘‘I have looked up that which you asked me concerning 
Bradicebus. The word is not cited in Magasin encyclop. 1795, classification des Mam- 
miferes by Geoffroy and Cuvier (in vol. 1), although Gervais, apropos of the article 
on mammals, in the Dict. Pittoresque d’ Hist. Nat. et de phinom. de la nature, vol. tv, 
p. 617, says textually ‘Geoffroy and Cuvier published together in vol. v1 (?) of the 
Magasin encyclopédique a classification of mammals, which we transcribe entire: 

Cucang, Bradicebus; Khoyak, Chirosciurus; Tarsier, Macrotarsus.’ 
) The citation of Gervais is given incorrectly.”’ Translation. 
>Proe. Acad. Nat. Sci. Phila., 1902, pp. 136-141. 
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paid to cranial characters seems to have been confined to the number 
of upper incisors. Before proceeding to a description of the species 
in the genus, it will be well to consider some characters of the Slow 
Lemurs as a whole. 

PELAGE AND COLOR. 


Two different types of hairs are found on the Slow Lemurs: (1) A 
very dense woolly crinkly coat, corresponding in general to what is 
known as the underfur in mammals, about 20 mm. in length, on mid- 
dle of back; and (2), a set of longer hairs, much more scant than the 
dense woolly ones and from 5 to 10 mm. longer, being nearly straight 
throughout their length, slight crinkling taking place for a distance of 
5 to 10 mm. along the middle. The woolly hairs are not found typ- 
ically on the face, or on the hands and feet. These two sorts of hairs 
are not sharply defined types and many individual hairs are seen which 
are intermediate between the two. 

The basal half or a little more of the woolly hairs is of a general 
slate-gray or almost plumbeous color, darker on the hairs of the back 
and lighter on those of the belly. Normally, this slaty color is never 
seen in the upper parts except on parting the thick coat, but on the 
underparts where the hairy covering is less dense a certain amount of 
the slaty or plumbeous color shows through. The distal half of the 
woolly hairs is about equally divided between two colors, a grayish or 
yellow-gray color next the slaty basal color, and terminally some sort 
of an ochraceous or buffy color, to which the general color of the 
animal is due. On the dark face marks when present and along the 
dorsal stripe the terminal color of the hairs is much darker, varying 
from a light, bright russet to a very dark brown. 

The long straight hairs have little to do with the real general color 
effect. They seem to be very similar in color to the woolly hairs 
except at the tip, where there is a large white subterminal ring about 
3to5mm. wide. The apical ring is about 1 to 2 mm. wide and dark 
in color, which is not seen ordinarily and has no effect on the general 
color. The subterminal white ring, however, often apparently enters 
very largely into the general color scheme, and in case the hairs are 
long and their tips not worn produces a conspicuous frosting overly- 
ing the general ochraceous color of the upper parts. This frosted 
effect is most conspicuous in two specimens of Vycticebus malaianus, 
a two-thirds grown individual, Cat. No. 84890, U.S.N.M., from Trong, 
Lower Siam; and a young adult male, Cat. No. 114151, U.S.N.M., from 
Johore Lama. In an adult of unknown sex, Cat. No. 84389, U.S.N.M., 
from Trong, no frosting at all is present except a very slight amount 
on the upper part of the neck. Except for a few hairs on either side 
of the dark median stripe no frosting is seen in Cat. No. 142233, 
U.S.N.M., a voung adult male from western Borneo. An adult male, 
Cat. No. 142234, U.S.N.M., also from western Borneo, shows nearly 
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as much frosting as Cat. No. 114151, U.S.N.M., from Johore Lama. 
Between the two extremes all intermediate conditions occur. It 
should be noted that the extremes are found in specimens from the 
same locality and in the case of Bornean specimens taken at the same 
time of year, one July 22 and the other August 15. The frosting is 
also independent of age. 

The difference in general coloration in the series of skins from Borneo 
is very striking and presents two extremes or phases, between which 
there are all gradations. The apical color of the woolly hairs in the 
dullest, Cat. No. 142237 U.S.N.M.. a very old adult male, is a little 
lighter than Ridgway’s wood brown, while the brightest colored one, 
Cat. No. 142233 U.S.N.M., an adult male, is a color intermediate 
between Ridgway’s ochraceous and tawny-ochraceous. It is probable 
that the same variation would be found in series from other localities 
were they available. The four skins from the Malay Peninsula show 
considerable difference in color, but not such extremes as in the case 
of the Bornean examples. 

The dorsal stripe varies considerably in extent and color. In the 

sornean series it runs froma rich dark brown similar to Ridgway’s 
seal brown to a color intermediate between his chestnut and russet. 
In those specimens where it is darkest it is the best defined, while in 
the others its borders are not so sharp. The width of the stripe varies 
considerably. In some specimens it extends the whole length of the 
hack, narrowest posteriorly, in others it gradually dies out along the 
lumbar region. 

The head and face markings seem quite uniform in pattern, varia- 
tions in shape and size apparently depend wpon the manner of making 
up that part of the skin. The markings are produced by a double 
bifureation of the dorsal stripe on the top of the head, the posterior 
pair of bifurcations extending to the ears and diffusing over the 
cheeks, the anterior pair to the eyes forming a complete circle around 
them. At the point of the double bifurcation a more or less distinet 
crown patch is seen. The color of these face-markings is in general 
concolor with that of the dorsal stripe, but the ring immediately 
around the eye is darker. In Vycticebus e/nerevs the face and head 
markings are apparently absent and they are nearly so in .V. cowedny. 


SKULL AND TEETH. 


Depending on thearrangement of the temporal ridges, the skulls of the 
Slow Lemurs fall into two groups, (1) those in which the ridges event- 
ually meet in the middle line in old age forming a sagittal crest (see 
Plate XIII, figs. 5-8); and (2) those in which the temporal ridges do not 
meet in the middle line even in old age, but form two heavy lines par- 
allel with each other, or nearly so, for a considerable distance on the 
top of the skull. (See Plate XIII, figs. 1-4.) This latter condition I have 
35 
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seen only in the specimens from Borneo and Banka. The only avail- 
able skull of a Vycticehbus from Java is young, and it can not be posi- 
tively stated whether the temporal ridges would meet in the middle 
line or whether they would develop heavy parallel ridges as in the 
Bornean form. The ridges on it, however, look more as they do in 
young of the species where a sagittal crest is formed than they resemble 
those in young Bornean examples. Plate XIII shows the progressive 
development of the two styles of temporal ridges. 

There is a progressive increase in size of the skulls with increasing 
age, which is shown in both the Bornean and Malay Peninsula series. 
A full set of teeth is no criterion that an animal is fully adult, and 
only in very old age do the teeth show much wear. In comparing 
any two species, it is necessary to select individuals of the same age. 
(See table of measurements, p. 537, and Plate XIII.) 

As noted by most writers, the number of upper incisors in the Slow 
Lemurs varies between two and four, the usual view being that the 
smaller outer pair are dropped in old age. An examination of the 
present material shows that the Bornean Slow Lemur never has but two 
upper incisors. Examination of a very young skull, Cat. No. 142240 
U.S.N.M., probably a newborn individual, shows only two upper 
incisors and no possible place for the small lateral pair of incisors. A 
very young Sumatran skull, Cat. No. 141142 U.S.N.M.; has four upper 
incisors, two adult Sumatran skulls have four, one adult two, and one 
adult three. A young Malayan skull, Cat. No. 84390 U.S.N.M., has 
three; all the other mainland skulls and the one from the Natunas show 
four upper incisors. In Anderson’s Catalogue of Mammalia in the 
Indian Museum“ it appears that the number of upper incisors is vari- 
able in the mainland species. In the Javan skull the premaxille are 
wanting and nothing can be told about the upper incisors. Ander- 
son’ and Milne-Edwards‘ state in Javan skulls the number may be 
either two, three, or four. It looks as if the Bornean form and possi- 
bly the one from Banka possess only two upper incisors, while in all 
the other forms four upper incisors are found, always in the young 
and often in the adults. If more material should show that this is the 
case and that it is correlated with the ununited temporal ridges, the 
Bornean and Banean .Vyct/cebé would form a distinct subgenus. For 
a tabulation of the number of upper incisors see table of measure- 
ments, page 537. 


DESCRIPTION OF THE SPECIES OF SLOW LEMURS. 


In the following account of the species I have made use of binomial 
names only as there does not appear to be sufficient material to work 
out intergradation satisfactorily. In general it may be stated that the 


“Part I, pp. 95-97. 
»¥ Anderson, Western Yunnan Expedition, Zool. Results, 1879, p. 105. 
«Milne-Edwards, Nouy. Archiv. du Museum, Bull., III, pp. 10, 11. 
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species included under A in the following key are closely related, and 
the same is true of those under C and C’. 

Nachtrieb’s name menagensis® for a Philippine Lemur, which he did 
not place in any genus, I have not considered, being unable to obtain 
further information regarding it than is given in the original descrip- 
tion,? which is insuflicient to determine its generic place, although it 
probably belongs to this genus or an allied one. 


KEY TO THE SPECIES OF NYCTICEBUS, 


A. Temporal ridges not meeting or approximating each other in old age, but forming 
two parallel ridges on top of skull; no specimens, not even newborn young, 
show more than one incisor on each side of upper jaw. 

B. Mastoid and audital bulke not inflated; half ring of bone forming outer and 
lower border of orbit, broad and heavy. Underparts whitish. Borneo. 
borneanus. 
B’. Mastoid and audital bullze moderately inflated; half ring of bone forming outer 
and lower border of orbit, narrow and light. Underparts ochraceous buffy. 
WE. <cbiud cuding sc50teddvendedstian sunnah avensapaeebasaneel bancanus. 

A’. Temporal ridges meeting or approximating each other in old age, eventually 
forming a sagittal crest on top of skull; most adults show two incisors on each 
side of upper jaw, and young always do. 

C. Lines from crown of head to eyes and ears only faintly marked or obsolete. 
Larger, greatest length of skull less than 63 mm. 
D. Lines from crown of head to eyes and ears practically obsolete; general 
color of head, neck, and anterior part of body clear gray. Siam and 
CEG Ca vind cdcendtcakense¥ecunenbe aeetaneiewel cinereus. 
D’. Lines from crown of head to eyes and ears present but indistinct; general 
color of head, neck, and anterior part of body not clear gray, merely 
lighter than general color of upper parts. Eastern Bengal and Burma. 
coucang. 

C’. Lines from crown of head to eyes and ears well marked and conspicuous. 
Smaller, greatest length of skull about 58 mm. . 

E. Dorsal stripe bordered on either side, in neck and upper back, by a dis- 
CGE SD GOR, : COR a kak kik ecb aw a tcnksceees javanicus. 

E’. Dorsal stripe not bordered on either side in neck and upper back by a 
distinct gray area. 

F. General color of upper parts intense and rich; hands, feet, and ears 
CES... TOD III sa vis so Sk de haeeeckcnceaseonses natune. 

F’. General color of upper parts not so intense or rich; hands, feet, and 
ears not dusky. 


«Ina letter under date of June 7, 1906, Professor Nachtrieb writes: ‘‘I can not find 
out whether that specimen of menagensis ever reached Minneapolis or not. . 
the account of the ‘New Lemur’ was not my account... Mr. Worcester, I 
think, was the author of the account printed . . . the idea of giving a specific 
name before having determined the generic name struck me as rather odd . 
lost boxes . . . possibly this lemur was in that lot.”’ 

According to the A..O. U. Code the Philippine Slow Lemur (if there is one) can 
not be considered as having a scientific name. See Canon XXXVIII, where a 
similar case is cited. 

>Zool. Anzeiger, XV, 1892, p. 147. 
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G. Size slightly smaller; greatest length of skull about 58 mm.; mastoid 
and audital bulle smooth, rounded, and rather inflated. Malay 
Peninsula, and lowlands of Sumatra .............-- 
G’. Size slightly larger; greatest length of skull about 61 mm.; mastoid 
and audital bulle irregularly grooved, not inflated. 1,500-3,006 
patna ied aE aE be aa re hilleri. 


malaianus. 


feet in Sumatra 
NYCTICEBUS COUCANG (Boddaert.) 


1783. Tardigradus coucang BoppaErt, Elenchus animalium, p. 67 (Fide Stone 
and Rehn). 
1812. Nuycticebus bengalensis E, Grorrroy, Ann. du Mus., XIX, p. 164. 

Distribution.—The type locality is given by Stone and Rehn as 
Bengal. It probably ranges throughout Burma and eastern Bengal.’ 

Diagnostic characters.—Size large, greatest length of skull about 63 
mm.; temporal ridges forming a sagittal crest in old age: upper 
incisors usually two on each side; face markings indistinct: face, 
neck, and forearms not conspicuously gray. 

Color..—General color of upper parts of the single specimen at hand 
similar to Ridgway’s buff, becoming dirty grayish about the head, 
neck, and underparts. Four face lines present but indistinct; dorsal 
stripe extending whole length of back, narrow, 5 to 10 mm. wide. 
generally similar to Ridgway’s cinnamon. 

Skull and teeth.—Skull large, temporal ridges meeting in age to 
form a sagittal crest. Upper incisors usually two on each side. 

Measurements.—See table, page 537. 

Specimens examined.—A mounted skin, Cat. No. 14200, U.S.N.M., 
and its skull. Cat. No. 21179, U.S.N.M., received by the U.S. National 
Museum in the flesh from Central Park, New York City, in April, 1884. 

Remarks.—W hile no locality is known for the above specimen, yet 
it seems to agree in size and color with the specimens referred to by | 
Blanford ? as the large northern variety. It is distinctly different 
from Edwards’s¢ plate of e/nereus, and from any other specimens in the 
National Museum. It is generally lighter in color than Audebert’s ” 
plate. 

NYCTICEBUS CINEREUS Milne-Edwards. 


1867. Nycticebus cinereus MitNe-Epwarps, Nouv. Archiv. du Mus., Bull., II, p. 
ll, pl. am 


Distribution.—V icinity of Bangkok should probably be regarded as 
the type locality. Its range is given by Edwards as Siam and Cochin 
China. 

Diagnostic characters.—Similar to Nycticebus coucang, but head, 
neck, and forearms clear gray and face markings obsolete. 





“@Blanford, Fauna British India, Mammalia, 1888, p. 46; and Anderson, Zool. 
Results Two Expeditions Western Yunnan, 1879, p. 101. 

>» Blanford, Fauna British India, Mammalia, 1888, p. 46. 

¢ Milne-Edwards, Nouv. Archiv. Mus., Bull., ITI, pl. m1. 

4 Audebert, Hist. Nat. des Singes et des Makis, 1800, pl. 1. 
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Skull and teeth. —Skull large, temporal ridges of the type forming 
a sagittal crest, although in the figure they have not yet met. Upper 
incisors two on a side. 

Measurements.—See table, page 537. 

Specime ns evamined.—None. 

Remarks.—This species is usually regarded as the same as Vycticebus 
«oucang, but the descriptions and figures of the two certainly make 
them appear distinct. Not much can be determined until good series 
from the type localities are examined. 


NYCTICEBUS MALAIANUS (Anderson). 


1881. Nycticebus tardigradus var. malaiana ANDERSON, Catalogue Mammals Indian 
Museum, I, p. 95. 

Distribution.—Malay Peninsula and the coast regions of Sumatra. 

Diagnostic characters.—Size small, face markings prominent, tem- 
poral ridges forming a crest in old age, audital and mastoid bulle 
moderately inflated, upper incisors usually two on a side. 

Color.—General color of the upper parts ranges in different speci- 
mens from wood brown to a dark ochraceous buff; more or less frost- 
ing is caused by the subterminal white band of the long hairs. The 
dorsal stripe usually widest over the shoulders may extend the whole 
length of the back or gradually disappear in the lumbar region. In 
color it varies from a rich, deep brown simiiar to seal brown to a dark 
tawny. Face markings are conspicuous and concolor generally with 
the dorsal stripe. Underparts dirty pinkish or cream buff, the slaty 
hases of the hairs showing through. 

Skull and teeth.—Temporal ridges meet to form a sagittal crest in 
old age. Upper incisors four in the young and usually in the adult, 
though they may be reduced to three or two; audital and mastoid 
hulle smooth, rounded, and moderately inflated. 

Measurements.—See table, page 527. 

Spe cimens, eramined.—Seven skins with skulls, five from the Malay 
Peninsula and two from the west coast of Sumatra, and one alcoholic 
from west coast of Sumatra. 

Remarks.—One specimen, Cat. No. 84389, U.S.N.M., from Trong, 
Lower Siam, has a skull differing considerably from the others of the 
series. Its brein case is much depressed and the outer and upper walls 
of the orbit stand out and up from the rest of the skull much more 
than they do in the other specimens. The two Sumatran specimens, 
one from Tapanuli Bay and the other from Tarussan Bay, I am unable 
to associate with Vycticebus hilleri Stone and Rehn, which is a slightly 
larger animal and has less inflated and more furrowed bull. 
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NYCTICEBUS HILLERI (Stone and Rehn. ) 


1902. Nycticebus coucang hilleri Stone and Ren, Proc. Acad. Nat. Sci. Phila., 
March, 1902, issued June 4, 1902, p. 139. 

Distribution.—Probably the mountainous regions of Sumatra, 
known only from the type locality, Batu Sangkar, Tanah Datar. 
Padangsche Bovenland, Sumatra. 

Diagnostic characters.—Similar to Vycticebus malaianus, but slightly 
larger, with audital and mastoid bullae not smooth, rounded and in- 
flated, but irregularly grooved instead. 

Color.—Of the two specimens examined one has a general wood- 
brown effect above with considerable frosting, and the other a very 
dull ochraceous. Dorsal stripe extends whole length of back but 
indistinct posteriorly, dark brown in color. Head markings dull 
russet, considerably obscured by grayish tips to hair. Underparts 
dirty buffy, slaty bases of hairs showing through. 

Skull and teeth. —Skull nearly as large as that of Vyeticebus cou- 
cang. Temporal ridges forming a crest in old age. Upper incisors, 
four in the young, two in adults. Mastoid and audital bulle irregu- 
larly wrinkled. 

Measurements.—See table, page 537. 

Specimens exainined.—Two, the type and a paratype. 

Remarks. —Vhis species appears to be a larger mountainous form of 
Nycticebus malatanus, from which it seems to differ but slightly. 


NYCTICEBUS NATUN@ (Stone and Rehn). 


1902. Nycticebus coucang natunzee Stone and Renny, Proc. Acad. Nat. Sci., 
Phila., March, 1902, issued June 4, 1902, p. 140. 

Distribution.—I\sland of Bunguran, North Natuna Islands. 

Diagnostic characte rs, Similar to Nyctice hus malaian US, but darker 
in color and with dusky hands, feet, and ears. 

Color.—Upper parts generally similar to Ridgway’s russet, a slight 
amount of frosting. Dorsal stripe extending entire length of back, 
but indistinct on rump, broadest over shoulders, dark brown, almost 
blackish in places; on crown of head and face markings, like Ridg- 
way’s burnt umber, but lighter; rings about eyes almost black. 
Underparts generally dark ochroceous buff except on throat which is 
grayish. Upper surfaces of hands and feet irregularly blotched with 
blackish, ears with brownish black. 

Skull and tecth.—The skull of Vyctécehus natune does not differ 
appreciably from skulls of 1. ma/laianus. The interorbital con- 
striction is not so pronounced and the mastoid bulle are a little less 
inflated. Four incisors are present in the upper jaw. 

Measurements.—See table, page 537. 

Specimens examined. —One, the type, Cat. No. 104599, U.S.N.M. 

Remarks.—This species appears as a slightly differentiated form of 
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Nycticebus malainus. While it is darker above and below than the 
average of the peninsular animals, yet this is probably within the 
limits of individual variation. The black blotching on the hands and 
feet is so irregular that it may be abnormal, a couple of blackish spots 
are also found on the forearms. The brownish coloring about the 
ears looks more normal. 


NYCTICEBUS JAVANICUS E. Geoffroy. 


1812. Nuycticebus javanicus FE. Georrroy, Ann. du Museum, XIX, p. 164. 

Distribution.—Java. 

Diagnostic characters.—A small light-colored species, with well- 
defined dorsal and face stripes, the dorsal stripe bordered by a distinct 
grayish area along neck and upper back. 

Color.—Sides of body and lower back dirty-pinkish buff; under- 
parts similar, but lighter; head, neck, and upper back dirty grayish; 
dorsal stripe well marked, most pronounced in middle of back, gradu- 
ally disappearing on the rump, blackish brown along the middle, dull 
cinnamon posteriorly, darker cinnamon on the head; face markings a 
inixture of cinnamon and Isabella color, becoming light russet about 
the ears. 

Skull and teeth.—The single skull is young and lacks the premax- 
ill. Temporal ridges appear to belong to the type that meet in old 
age to form a sagittal crest. Mastoid and audital bulle not inflated. 
According to Anderson and Milne-Edwards the number of upper 
incisors may be two, three, or four. 

Measurements.—See table. page 537. 

Specimens examined.—One, Cat. No. 6475, Acad. Nat. Sci. Phila. 
The specimen is labeled as having come from the Philadelphia Zoo- 
logical Society, which throws some doubt on its really having come 
from Java. 

Remarks.—The grayish color bordering the dark markings makes 
this species appear quite distinct in color from other island forms. 
With the exception of the well-defined face markings, the anterior part 
of the animal resembles quite closely Edward's figure of Vyct/cebus 
cinereus. Many authors have laid stress on the distinctness of the 
head markings in the Javan animal, but they are not more distinct 
than in many examples of other species except .V. coucang and JN. 
CAHHCTOUS, 


NYCTICEBUS BORNEANUS, new species. 


Type.—Adult male, skin and skull, Cat. No. 142234, U.S.N.M., col- 
lected along the Sakaiam River, a tributary of the Kapuas River, 
Sanggau district, western Borneo, August 15, 1905, by Dr. W. L. 
Abbott. Original number 4322. 

Distribution.—W estern Borneo. 

Diagnostic characters.—Temporal ridges. never meeting to form a 
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sagittal crest; upper incisors, only two; outer and lower wall of orbit 
wide, about 7 mm.; bulle not swollen, underparts grayish white. 

Color.—Upper parts range from a light wood brown to a color 
between ochraceous and tawny ochraceous (type is of latter color, 
moderately frosted). Dorsal stripeand face marks range from a light, 
bright russet to a dark brown, similar to a dark burnt umber (latter 
color in the type). Dorsal stripe is widest in region of shoulder and 
gradually disappears on the rump or on lower back (as in the type). 
Underparts light grayish, irregularly spotted in two specimens (one 
the type), with a pinkish huff. Individuals may or may not be frosted, 
type moderately frosted. 





Skull and teeth.—Temporal ridges never uniting to form a sagittal 
crest, forming instead two parallel ridges on top of skull. Never more 
than two upper incisors even in the very young; lower outer wall of 
orbit about 7 mm. wide, bullae not swollen. 

Measurements.—See table, page 537. 

Specimens examined,—Seven skins with skulls and two alcoholics 
from western Borneo. 

Remarks.—- Nycticebus borneanus is very distinct and needs no com- 
parison with any of the preceding species. 


NYCTICEBUS BANCANUS, new species. 


Type.—Adult female. Skin and skull, Cat. No. 124907, U.S.N.M., 
collected at Klabat Bay, Island of Banka, east of Sumatra, June 24, 
1904, by Dr. W. L. Abbott. Original number 3432. 

Distribution.—|sland of Banka. 

Diagnostic characters.—Like Nycticebus borneanus, but underparts 
darker, bulle more inflated and lower outer rim of orbit narrow, 
about 3 mm. wide. 

Color.—Type: Upper parts generally a color something between 
Ridgway’s ochraceous-buff and ochraceous with practically no frost- 
ing; dorsal stripe something between a dark russet and tawny. Dorsal 
stripe not of the well-defined type, disappearing in the lumbar region. 
Face markings concolor with dorsal stripe. Underparts a mixture of 
grayish and ochraceous-buff. 

Skull and teeth.—Skull similar to that of Nycticebus borneanus, but 
the mastoid bulle are slightly more inflated and the outer and lower 
walls of the orbit are narrow, about 3 to 4 mm. wide, against 6 to 8 in 
NV. borneanus. Upper incisors only two. 

Measurements.—See table, page 537. 

Spe cimens eramined.—One, the type. 

Remarks.— Nycticebus bancanus is apparently a well-marked offshoot 
of .V. borneanus. The skin of the type and only specimen is practically 
indistinguishable from Cat. No. 142233, U.S.N.M., one of the paratypes 
of .V. borneanus, but the narrowness of the outer and lower orbital wal! 
in .V. borneanus at once distinguishes the two species. 
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EXPLANATION OF PLATE XIII. 


All figures about § natural size. 
Figs. 1-4, Nycticebus borneanus, showing progressive increase in size, and the 
development of the temporal ridges with ae age. 





1. Adult female, Sanggau, western Borneo. Cat. No. 142238, U.S.N.M. 

2. Adult female, Sanggau, western Borneo. Cat. No. 142239, U.S.N.M. 

3. Old adult male, Tyan, Kapuas River, western Borneo. Cat. No. 142233, U.S.N.M. 
4. Very old adult male, Sakaiam River, Sanggau district, western Borneo. Cat. 


No. 142234, U.S.N.M., tv pe. 

Figs. 5-8, Nycticebus malaianus, showing progressive increase in size, and the 
development of the sagittal crest with increasing age. 

5. Nearly adult male, Johore Lama, Malay Peninsula. Cat. No. 114151, U.S.N.M. 

6. Adult female, Rumpin River, Pahang, Malay Peninsula. Cat. No. 115496, 
U.S.N.M. 

7. Old adult female, Tringanu, Malay Peninsula. Cat. No. 105022, U.S.N.M. 

8. Old adult male, Tapanuli Bay, western Sumatra. Cat. No. 114460, U.S.N.M 
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SKULLS OF SLOW LEMURS. 


FOR EXPLANATION OF PLATE SEE PAGE 538. 
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ANATOMICAL OBSERVATIONS ON A COLLECTION OF 
ORANG SKULLS FROM WESTERN BORNEO: WITH A 
BIBLIOGRAPHY. 


By ALES HrpiitKa, 
Assistant Curator, Division of Physical Anthropology. 


INTRODUCTION. 


In January, 1906, the United States National Museum received from 
Dr. W. L. Abbott 26 orang skulls, 24 of which were collected along the 
Sakaiam River, in Landak, western Borneo, the remaining two being 
from the Landak River, in the same region. The Sakaiam is a large 
tributary of the lower Kapuas; it flows from the southern slopes of 
the elevations that form the southwestern boundary of Sarawak, and 
joins the Kapuas at Sangou, very near the equator and at about 110 
40’ east longitude. 

Doctor Abbott's collection of orang skulls is probably the largest 
yet made in that region. Selenka’s great collection in Munich includes 
22 ** Landak” orang skulls, but the exact location is not given; the 
rest of Selenka’s abundant material was derived entirely from the ter- 
ritory of the Ketun 
of the Sakaiam. 


gan stream, lying considerably to the northeastward 

Only four of Doctor Abbott's specimens are fresh, the apes having 
been killed by his hunters; the expedition was made in the dry season, 
after the orangs had abandoned the lowlands along the rivers, where 
the wild fruits had become exhausted. The additional crania were 
obtained from a Dyak house, where, according to the custom of the 
natives, they had been hung up as trophies, the animals having been 
killed, cooked, and eaten. Most of these older specimens were only 
slightly damaged and remain fit for study. No one of the skulls is 
altered through any pathological condition. 

Anatomical description of the above-named specimens seems desira- 
ble for several reasons. This is a large collection from a limited loval- 
ity, representing, very probably, one species or ** race” of the apes. 
The results of the study should contribute to the anatomical knowledge 
of orang crania in general, augment the value of the data accumulated 
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by Dumortier, Delisle, Owen, Selenka, Walkhoff, etc.. for anthropo- 
logical comparisons, and also form a basis for the collation of orang 
skulls from other localities. 

The question as to which species of orangs the crania belong must for 
the present remain unanswered, on account of the existing uncertain- 
ties as to the species-distinguishing marks on the skull. Presumably, 
the animals are nearest related to the ** Landak race” of Selenka. 

The technical terms in the description are those that are in general 
use in craniometry and anatomy.@ 


OBSERVATIONS. 


Age.—The first problem in the examination of Doctor Abbott's 
series was how to determine the fully adult skulls from those of 
younger animals. It was found that: 

(1) No reliance can be placed on the condition of the sutures of the 
cranial vault as indicative of age. The lambdoid and then the sagit- 
tal, both of which in man remain open long into adult life, in the 
orangs begin to synostose even before the completion of the second 
dentition; and the coronal, in its superior half, soon follows in occlu- 
sion upon the sagittal suture. The inferior portion of the coronal and 
the temporo-parietal articulation are more stable and become fully 
obliterated only about the time when other signs indicate that the 
growth of the animal has been completed. Thus it is only the state 
of these last two sutures that may aid in determining the adult period. 

(2) The facial sutures remain patent longer than most of those of 
the cranial vault. The first to synostose is the intermaxillary articula- 
tion, the next those of the malar bone, and last of all the nasal, and 
pieces of one or two orbital sutures. The closure of the intermaxil- 
lary articulation precedes the attainment of full growth; that of the 
malar sutures is about cotemporary; while parts of the nasal articula- 
tions and an orbital segment or two may persist open for some time 
after the adult stage of life has been attained. 

(3) Obliteration of the basilar suture seems to correspond very 
closely with the reaching of full growth, and, as in man, it will be 
found of all the signs the most reliable in separating adult from 
younger orang crania. : 

(+t) The completion of the second dentition in orangs is nota criterion 
that the adult life has been reached, for it takes place before the full 
growth of the animal is achieved. The wear and pitting of the teeth 
begin also during adolescence, soon after the eruption of the third 
molars. 

(5) In males the fusion of the temporal ridges and the formation 
therefrom of a sagittal crest appear to correspond closely with reach- 


“See Quain’s or Cunningham’s Anatomy, or Topinard’s Anthropology. 
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ing the adult stage. In females this sign is much less accentuated and 
is not to be relied upon. 

By the above distinguishing marks Doctor Abbott’s collection is 
separable into one young, twelve adolescents, and thirteen adults. 

Among the adolescents the second dentition (32 teeth) is fully com- 
pleted in ten; while in two (Cat. Nos. 142183, and 142200), the third 
molars are still wholly in their sockets. Of the adult crania several 
show signs of aging, but none of advanced senility. 

Sev.-—The principal signs which characterize the adult male orang 
skulls are a relatively greater size of the crania, great canine teeth, 
and a pronounced sagittal crest; while the jaws, particularly the lower, 
the malars, zygomatic processes, supraorbital ridges, lambdoid crest, 
and the face, vault, and base as a whole, are larger and heavier than 
in the females. Judging by these characteristics, the collection con- 
tains thirteen male and eleven female skulls; in one specimen (Cat. 
No. 142184), after repeated examinations, the sex remains doubtful. 

The angle of the lower jaw.“ which in man is a good sexual character, 
can not be much relied upon in differentiating orang skulls, as will be 
seen from the following table: 


Vandibular angle im oranges, 


Cat. No Sex Stage of life Ang Cat. No Sex Stage of life Angle 
142183 ..... Male... Adolescent ... 107 142201 Female Adolescent 10} 
142195 .do ‘ do... 117 Sacaee do do 113 
142188 ch ne do 110 142170 do... Nearadult ... 110 
142200 selxcevG do 106 142169 do Adult . 116 
142181 at ade Near adult 112 142157.. do... do lll 
142196 ...do Just about 108 142182 do do shen 106 

adult. 142190 ..do 2 do 108 

142198 do do :< 105 SNE 6 acusalowe GP sacs Adult(aging il6 
142191 « GO...) AGA Hit 
142192 ee ‘ Risa 108 
142199 do ..do . 12 
142189 ‘ do Adult( aging lw 

Average. és _— lug MON a lo vi neccancediodivas i 

Range... oa ; 101-117 Range 106-116 


The average difference between the two sexes is seen to amount to 
scarcely 2 degrees, and the ranges of individual variation overlap so 
greatly as to be quite similar. 

In No. 142184, which by the size of the canines approaches the male 
but by other characteristics is nearer the female skulls, the angle is 
114. In the young specimen (Cat. No. 142171), a female having all 
the teeth of the first dentition but only the first molars and the left 
lower lateral incisor of the second dentition, the angle measures 112°. 


¢ Measured on Broca’s mandibular goniometer. 
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CRANIAL CAPACITY. 


The cranial cavity appears to have reached the limit of its expansion 
in nearly all the specimens, so that it is not necessary to exclude more 
than one (Cat. No. 142171) from comparison. 

The method used in determining the capacity was that described by 
the writer on a former occasion,“ and the results correspond closely 
with the absolute volume of the cranial cavity. To insure accuracy 
four determinations were made on each skull. The results were as 
follows: 

Cranial capacity. 


Cubic 


Cubic 
Cat. No. Sex Age centime Cat. No Sex. Age. centime 
ters. ters 
242063 ......| Male ..... Adolescent ... 44) || 142201...... Female... Adolescent ... 100 
P< cnanalcnad DR Kasnistinctae i cusianicen ee ee ee _ | eRe 360 
142188 scthan Ms cecclii dnd a keue 465 142198..........do..... NearnaduJt ... 325 
SED eechccuhatie RP xe aes Near adult ... 435 | 142170......'.... OD che nie onan DP anioses 340 
243181 ..... sinweens ee ee O25 1) BGR... 6.6 choc GO ccss TEE éctgane 345 
142196 . ribose os eas Just about el ee ee ee ae 350 
adult. PEP esddeslacse ae <ssuc sab MDs scedes 335 
NEG oeesnclecnd ci buckedueuaasekin 450 | 142182......).... MONG wcnciacaes _ Pee 340 
a BP ccves MEE ha cucess OE ee ree Piisassess 320 
a ee ee eee a 480 142186......'.... do..... Adult (aging). 380 
7a a eee ee aaicenee 430 RGRISE . <<00 ba ed wsleen ee 390) 
an eee Adult (aging) . 415 

DL Seis an da tuaslonabaskswnteaeee 450 ID os ok 5 db, aids Yaar cle aching alee 353 
PEE sickens tates beaten 26d sans seewcel EY 1) MIN xs 5G0ln cab kbewarnedteaenGuaseuceude 3.0-400 


In Cat. No. 142184, the skull of the adolescent orang, the sex of 
which is doubtful, the capacity is 450 ee. 

The writer searched the literature for other determinations of this 
measurement and found a number of records, which it will be of inter- 
est to introduce here for comparison. The capacities were obtained 
by different but related methods, and are capable of collation. 

Former measurements of cranial capacity in full-grown orangs, with 
known SEL? 

Lucae,” two adult males; in one ** the cranial cavity takes 12 ounces,” 
the other ‘*not quite 12 ounces,” of millet seed. 

Owen, R.,° one adult male, 26 cubic inches; one adult female, 24 
cubic inches. 

Lucae,° 1 orang, probably adult, 450 ec.; 1 orang, adult, 420 ce.: | 
orang, adult, 370 cc.; 1 orang, adult, 360 cc.; 1 orang, adult, 335 cc. 

Duvernoy,° one orang, adult, 475 ce.; one orang, adult, 460 cc. 

Krauss,° one orang, adult, 480 ce. 


“A Modification in Measuring Cranial Capacity, Science, n.s., X VII, pp. 1011-1014, 
June 26, 1903. 


»J. Ch. G. Lucae, Der Pongo—und der Orang—Schiidel in Bezug auf Species und 
Alter, Auftr. d. Senckenberg. naturf. Gesellsch., F. Tiedemann gewidmet, 10 Marz, 
1854, pp. 154-167. 

«Trans. Zool. Soc., London, 1V, 1862, p. 86. 
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Welcker,“ one orang, adult, 460 ce.; one orang, nearly adult, 450 
cc.; one orang, adult, 390 ce. 

Bischoff,” one orang, adult, 575 ec.; one orang, adult, 370 ec.; 1 
orang, adult, 325 ce. 

Topinard,’ three orangs, males, adult, 439 ce. (433-478 ec.); one 
orang, female, adult, 418 ce. 

Vogt,” eight orangs, males, 448 cc. (390-500 ce.); seven orangs, 
females, 378 ce. (835-425 ce.). 

Delisle,‘ first, 385 ec.; second, 470 ce.; third, 475 ce.; fourth, 430 ce. ; 
fifth, 410 ece.; sixth, 395 ec.; seventh, 445 cc.; eighth, 390 cc.; ninth, 
340 ec.; tenth, 355 cc./ 

Selenka’s measurements are as follows: 


Selenka’s measurements of the cranial capacity.9 


Males—adults Females—adults 








Total 
Race. number wo ———- 
of skulls. centi Range. centi- Range. 

meters. meters. 
DAGRRGU occ cdcccsccccccbcccssccecesccccseccesccaces 14 430 380-460 360 330-380 
ctcidavbenacacdschtussnndedddindhedesedeneuuns 38 500 410-534 430 400490 
GE siichadedwnagpéeghsdsduncccnusinasdsscesesousan 22 390 | 360-430 370 350-410 
RN 4004 eadcaeeehabneneehecedsbadedadicannedae 22 430 410-440 370 3504100 
Sh icdhanveekccsnesddcnhseduaiiadiblendtthenteaue Te innetontiandimadsphatn 335 321-349 
Skalau. 89 440 | 370-500 370 300-450 
PE. vachbiscacceinatacbeenehaduwsieeeneieeuay 8 —  ..\inadevaseeieiwaaaeanee (?) 400-470 
Wallaces ae © lanccanuncntiecontniee (?) 310-360 
IND GHD osc ch ecrcenccncscedneadyedcdees 5 (?) 385445 (1) 340 


ain ©. Vogt, Ueber die Microcephalen oder Affen-menschen, Arch. f. Anthro- 
pol., Il, 1867, p. 185. 

bTh. L. Bischoff, Ueber die Verschiedenheit in der Schiidelbildung des Gorilla, 
Schimpanse und Orang-Utan, Miinchen, 1867, p. 29. Measured with millet seed; 
gives the largest as female, but from description it is clear it was that of a male. 

¢P, Topinard, Anthropology, London, 1878, p. 48. Capacity determined by 
‘small shot.’’ (Probably Broca’s method. ) 

d1Idem, p.49. Used millet seed principally. 

€F. Delisle, Notes sur l’ostéometrie et la craniologie des orang-outans, Nouv. 
Arch. du Mus. d’hist. nat., 3d ser., VII, Paris, 1895, p. 106. Used Broca’s method, 
which gives slightly exaggerated results. 

J Only one of these ten appeared to be that of a female. 

gE. Selenka.—Studien ueber Entwickelungsgeschichte der Tiere, 6, Menschenaffen, 
Wiesbaden, 1898, p. 8. Measured by Ranke’s method, with millet seed. Gives also 
the following data as to the young. Forother results in young, see C. Vogt, Ueber die 
Microcephalen oder affen Menschen, Arch. f. anthropol., II, 1867, p. 185. 


Selenka: Young (Skalau), males. 
Cubic centimeters. 


R,. INO SUSE WO iia nichcida cs wisecetedsdscsSicendeuesessawaesanvaakes 292 
2. All teeth of first dentition except canines ........................-0-- 297 
SFT CRs GE TN Ns son bwin nd kccaiadeessssadsnsetencassetenss 313 
4-7. All first molars of second dentition visible, deep ................-.-- 363-368 
8. All first molars of second dentition erupted. ................-.-..-.--- 400 


9-13. All first molars of second dentition erupted, second molars visible, deep. 378-400 
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On combining these data on cranial capacity in full-grown orangs it 
is found that the measurement ranges in the males from 355 (Delisle) 
to 540 (Abbott) and even 575 (Bischoff), and in the females from 300 
(Selenka) to 490 (Selenka), which is a great variation. The greatest 
and smallest capacities in the Abbott series are not attended with any 
other structural peculiarities which would point to animals belonging 
to distinct species, and must be ascribed solely to individual diversity. 

LINEAR DIMENSIONS AND FORM OF THE SKULL. 


Measurements of the cranial vault in orangs and particularly in the 
males offer difficulties which are not encountered in man. The region 
above the nasal bone, corresponding in part to the human glabella, 
varies much even in the same sex and is not suitable for the anterior 
starting point of the long diameter of the vault. The point chosen 
instead was the intersection of the median line with a horizontal 
line obtained by passing the rod of the sliding compass down the 
frontal bone until it rested on the orbital arches. This point marks 
very nearly the anterior boundary of the vault, and corresponds closely 
to Broca’s ophryon as well as to the point from which Schwalbe, 
Selenka, and Kohlbriigge measured. The length was measured from 
that ad maximum, which generally corresponds to some point on the 
vertical occipital ridge. The breadth was the greatest diameter at the 
height of the temporo-parietal sutures, the temporal bone below 
expanding in thickness and rendering all measurements over it imprac- 
ticable. Selenka“ measured the breadth in much the same manner. 
The height taken was the standard one, basion to bregma (or where 
crest existed to its base over bregma). The following table gives the 
results of these measurements: 


Cranial measurements. 


Male orangs Female orangs. 











Length- Length- 
breadth breadth 
Cat. No Length. Breadth. index | Height. Cat. No. Length. |Breadth. index Height. 
length (length 
100). 100). 
cm Cm cm, Cn. cm, cm. 
BEEEOS ccacsa 11.8 10.2 86.4 9.3 || 142201. 12.0 9.8 81.7 9.2 
SEE kinatine 13.0 11.2 86.1 611.5 | 142202.. 11.3 9.2 81.4 ( 
142188 ...... 12.3 10.2 82.9 11.1 142193..... 11.2 9.2 82.1 9.1 
142200 ea (? 10.0 (?) 9.4 142170 11.2 9.2 82.1 9.3 
oer 12.1 10.3 85. 1 (?) 142169. 11.3 9.3 82.3 9.2 
142180 ...... (? 10.0 (? (?) 142185. 11.5 8.9 77.4 9.4 
pG7IGE ...... 11.9 9.4 79.0 9.5 142187 11.2 9.1 81.2 8.5 
142196 12.1 9.7 sv. 2 (?) 142182. 11.5 9.8 85.2 8.9 
AG2IGS 2. 12.6 10.0 79.4 10.3 142190. . 11.2 9.2 82.1 2.0 
Co 12.3 9.7 78.9 9.5 | 142186..... 11.7 9.6 82.0 +.6 
143192 ...... 12.7 10.0 78.7 610.0 | 142191..... 11.8 9.5 80.5 8.7 
Ss cndeiia 12.1 9.8 81.0 69.6 
PEEEOD sccdas 12.4 4 75.8 69.2 
Average. 12.5 10.0 80. 0 9.9 11.4 9.3 81.7 9.0 

R f 11.8 9.4 75.8 9.2 11.2 8.9 77.4 8.6 
Pa eek 1 13.0 11.2 86.4 11.5 12.0 9.8 85.2 9.4 





+ Approximately. 


@Studien ueber Entwickelungsgeschichte der Tiere, 1898, pp. 22, 23. 
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The data show, in conformity with those on capacity, that in orangs 
the cranial vault grows very little after the eruption of the third per- 
manent molars. The cranial index in half of the males and nearly all 
the females is moderately brachycephalic, in the other half of the males 
and one female mesocephalic. ‘The predominance of moderate brachy- 
cephaly agrees with former observations. In the males the index 
appears to decrease somewhat with growth, which is largely due to 
the increasing thickness of the vertical occipital ridge; in the females 
such difference is not noticeable. The height shows a reciprocal com- 
pensation with the breadth. On the average, the female skull is both 
absolutely and relatively lower than that of the male. (Height-length 
index, male 81, female 78; Height-breadth index, male 99, female 96.) 
The range of variation, except with the cephalic index in the males, 
‘an not be regarded as excessive. 


MEASUREMENTS OF THE FACE. 


The lower jaw attains in the males remarkable proportions, showing 
at the same time more variation than does that of the females. The 


height of the symphysis, from the highest point of the alveolar process 


in the median line perpendicularly downward,’ measured as follows: 


Vertical 


Cat. No. Male lower jaws. — Cat. No. 


symphisis 


Vertical 
height 
of 
symphisis. 


Female lower jaws. 





cm cm. 

ED ad.aiiwaan ctethaeenewes ese C66 B -Daw inch valechkbsanecaunecene 4.5 
DE 6nb6 di relocutvescbdnubucepaucuccaas 5.6 Pi kcdenentcadcnedsecsnascéadssnedes 4.5 
BEE reGemaweta des wisae icemntes 5.6 142184. . solwntene’esestedaseveme kent 4.3 
a ear a a ee 5.3 142170... setlakedhdsaceorcactacacentan 4.4 
PEs A cavudel cade sevevbuarnccanneeeas 6.4 RE ds scetehacnanensgasaeweansh 4.9 
DE Nedacncslctrsvaseedéennccctenusond 5.9 SEER rc ccahesl invdenecetecculéqdesnedet 5.2 
BEE dctdadhileakcasseokmanhe ~2 Dieiwiditl(tawedéshednagwenteumnnen 4.5 
eee idés aMgnedanaweneene Cae © Ps civccncliawcowacuacees 4.4 
B66 ch acledcennieatedalaaned hd, Eh SEA tdwtddilmadcadandonaaenes ween 4.5 
De cAsecens ine ; 6.9 
142192 head 8 
DE haa du Weladtes vonecwichincebasedenw 6.2 
ere 6.5 

Average ....... . a ‘ 5.9 ORNS ccccnkdennewaienes ‘ 4.6 

SRN cacclaexvus si eeawactans : 5. 2-6.9 BD coskescussidnatatedacascanans 4. 3-5.2 


Some of these mandibles are really very large; thus, No. 142194 
measures, in line with the border of the alveolar process, 16.4 em. in 
length with the vertical ramus 10.5 em. high and 6.15 em. in minimum 
breadth; and it weighs, less both canines and three incisors, 344 grams. 

The data concerning the angle of the lower jaw were given before. 
(See under sex.) 

Two measurements were taken on the upper portion of the 
face, namely, (1) the height from the lowest point on the upper 
alveolar border to the highest point of the naso-frontal suture, 
and (2) the diameter bizygomatic maximum. Both of these measure- 


«On Broca’s mandibular goniometer. 
Proc. N. M. vol. xxxi—06——36 
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ments are used extensively in anthropometry and their relation 
‘facial height, upper, x 100). ate te > 
; = = ) gives the upper facial index of Koll- 
diam. bizygomatic max. 
mann. Doctor Abbott’s series of orangs shows in these particulars as 


follows: 


Facial dimensions. 








Male orangs. Female orangs. 
Height ae a Height eee 
Cat. No. (alveona- ora. a Index. Cat. No. (alveon- “ a. Index. 
nasion). zygomatk nasion). zygomatic 
maxim) maxim). 
cm. cm. cm. cm. 
ae 7.9 12.7 62,2 || 142201....... 8.0 2.4 | 64.5 
142195 ....... 10.4 14.5 71.7 || 142202....... 8.0 12.4 64.5 
is cham e 10.6 15.3 69.3 Ee 9.2 13.0 70.8 
142200 ....... 10.3 14.7 70.1 || 142170....... 9.4 13.2 71.2 
RGRIG? 2.0.2. 11.8 16.5 71.5 142169. 10.1 13.4 75.4 
EP kmionita 11.4 16.3 69.9 142185. 8.9 12.8 69.5 
 ———__— 11.3 16.1 70.2 Rékeses 9.9 13.2 75.0 
a 11.2 17.3 64.7 Sa 8.8 13.5 65.2 
= 12.3 16.7 73. 6 a 9.2 13.3 69.2 
DEE csscdoe 12.1 16.9 71.6 Ss ecenes 9.4 13.1 718 
ee 12.4 16.9 73.4 || 142191....... 8.4 12.4 67.7 
REED cccccce 12.4 16.5 75.1 
Pee 10.9 16.7 65.3 
-erage 1 (Of lower 9) (of lower 9) (of lowerl2) = , f(of lower 9) (of lower 9) (of lower 9) 
Average: 11.8 16.7 70.5 Average |} 9.3 13.1 70.6 
— j (9) (9) j (12) -— j (9) (9) j (9) 
Range...) 10.9-12.4 | 16.1-17.3 | 64.7-75.1 ea 


8. 4-10.1 12.4-13.5 | 65.2-75.4 
«a Lowest point in the median line of the upper alveolar process. 


The males and females are seen to differ greatly in absolute size, but 
the relative proportions (upper facial indices) are, in average, as well 
as in range, almost identical. Quite an extensive variation in size and 
shape exists in both sexes. The male crania show that facial growth 
in that sex does not cease before the apes become fully adult. 

Comparison of the facial with the cephalic index, given in the fol- 
lowing table, displays a lack of correspondence; the facial growth is 
apparently controlled, unlike in man, much more by the development 
of the teeth and facial muscles than by that of the cranial vault. 


Facial compared with cephalic index. 


Males. Females. 


2 85.4 75.6 79.4 64.5 81.7 75.0 81.2 
71.7 86.1 71.6 78.9 70.8 82.1 65,2 85. 2 
69 82.9 73.4 78.7 71.2 82.1 69.2 82.1 
71.5 85. 1 75.1 81.0 75.4 $2.3 71.8 82.0 
70.2 79.0 65. 3 75.8 69.5 77.4 67.7 80.5 
64.7 80. 2 


Facial prognathism is very largely alveolar. In some of the orang 
skulls of Doctor Abbott’s series (as, for instance, in No. 142189) this is 
so marked that the face from above downward presents a decided con- 
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cavity. The maximim of the protrusion is reached with the comple- 

ion of the second dentition; and contrary to what is observed in man, 

but in accord with the differences in the size of the teeth, the prog- 

nathism is generally greater in the male. The next table gives the 

gnathic index of the various skulls, obtained by the method of Flower 
basi-alveolar length x 100 

( ~ basi-nasal length } 


Measurements of prognathism. 


Male orangs. Female orangs. 








Basion- Basion- Gnathie Basion- Basion- . "a 

Cat. No. alveon nasion index Cat. No. alveon nasion [—e 

length. length. (Flower. length. length. en 

Cm Cm cm. cm. 
142183 13.5 9.2 147—s: 142201 13.3 9.1 146 
142188 16.6 10.2 163 142193 13.5 9.0 150 
142200 16.3 9.9 165 142170 14.4 9.2 157 
142181 17.5 10. 4 168 142166 15.0 9.7 155 
142196 16.3 10.2 160 142185 14.4 9.4 153 
142198 17.8 10.6 168 = 142187 15.0 9.4 160 
142194 17.0 19.0 170 142182 14.0 9.3 151 
142192 19.0 10.8 176 =: 112190 13.7 8.9 LM 
142199 17.2 9.9 174 142186 14.0 9.0 156 
142189 17.6 10.6 166 142191 14.4 9.2 157 
in ba {(of lower 7) (of lower 7) (of lower 7 a {(of lower 9) (of lower 9) (of lower 9 
Average. } 17.5 10.4 169 Average ../) 14.3 9.2 Ino 
16.3 9.9 160 > 13.5 8.9 150 
Range .. | 19.0 10.8 176 enna 15.0 9.7 160 
4 


The most prognathic female, it is seen, just reaches the grade of 
facial protrusion observed in the least prognathic male. It will also 
be observed that the males show again a greater variation. 

Orbits.—The orbits are, with one single exception, all of greater 
height than breadth. The rare, if not unique exception in orangs, is 
the right orbit of No. 142196, the index of which is 98.6, approaching 
the megaseme orbits of human crania; the right orbit shows in general 
a slight tendency to an excess over the left in breadth combined with a 
defect in height. The same phenomena is present in man, where it is 
accompanied by, and probably stands in some connection with, a percep- 
tibly greater obliquity of the right palpebral fissure. The average 
orbital index does not differ much in the two sexes, especially after 
full growth. The two extremes of shape among the females occur in 
the two youngest specimens. Both the index and the absolute propor- 
tions show a large range of individual variation. 








PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXI. 
Measurements of orbits. 























Male orangs. Female orangs. 
Height. Breadth.) Height. Breadth. 
Catalogue . Mean Catalogue . Mean 
number. /Right.| Left.| Right. Left.| 4ex-, number. | Rignt.| Left. Right.| Left. | iM4ex. 
Cm. Cm. Cm. Cm cm. cm. Cn. Cm. 

ee 3.80 | 3.80 | 3.35 | 3.30 | 115.2) 142171......... 5 3.05 3.05 129.5 

eee 3.85 3.90 | 3.30 3.20 ES |) Bess sccens é 3.45 3.40 100.7 

142188 4.00 4.00 3.55 | 3.45 134.3 || 142202. ........ 3 3.15 3.15 111.9 

142200 4.15 4.15 3.50 | 3.50 CA. eee 3. 5 3.15 3.00 115.4 

142197 4.10 | 4.20 3.50 | 3.35 eae ee 3.9 3.40 3.40 114.7 

142180 1.20 4.15 3 3 113.1 WS acKwons 3.2 3.40 3.40 114.0 

142181 3.90 | 3.80 3 314.9 || 142185......... 3.8 3.05 3.10 123.6 

142196 3.50 | 3.75 3 104.3 | 142187........ 3. 9 3.45 3.40 116.1 

142198 .... 4.55 4.60 3 125. 2 Co , 3. 3. 3. 25 112.3 

142194 .... 4.10 4.05 117.3 a ee 3. 7! 3.05 3.10 121.1 

142192 } 4.15 4.15 116.9 PE ieenses 3.90 3.90 3.25 3.05 123.8 

OO |} 3.95 | 3.90 109.8 | 142291........ 3.70 3.80 3.20 3.10 119.0 
eee 4.10 4.10 122.4 

Average.| 4.03 4.04 3.49 116.5 Average. 3.74 3.77 3.23 3.19 116.8 

rn 1f 3.50 | 3.75] 3.30) ¢ 104.3 “<a (3.50 3.50 3.05 3.00 111.9 

Oren snhs fl 4.55 | 4.60] 3.70/ 3.65) 125.2 || Range........ 14.00 3.95 3.45 3.40 123.8 





a From about the middle of the lower boundary of the orbit to the highest point above. There is 
often at the lower edge a slight eversion, or bevelling, which must be neglected, the true boundary 
of the orbit being just posterior to it. 


6 From a point of meeting of the mesial part of the boundary of the orbit and the fronto-maxillary 
suture, alandmark which corresponds near todacryon in man, to the most distant point on the exter- 
nal boundary line of the orbit. Both measurements are conveniently taken with the graduated 
shaft of the sliding compass, whose extremity has been sharpened, and are, with the index, directly 
comparable with those obtained by Broca’s method in man. 

m . . . : . 

The orbital height follows to a certain extent the growth of the 
length of the face, but it also bears a special relation to age and partic- 
ularly to sex. It is, relatively to the facial length, somewhat greater 
in the young and in the females than in the adults and in the males. 

The following table shows these conditions quite ciearly: 


Relation of the mean height of the orbitsto the upper lengthof the face. Length of the face = 100. 





Male orangs. Female orangs. 
. aay Orbito-— . a Orbito— 
. ae facial No. Index. 7 — facial No. Index. 
7 index. : index. 
EE tivden wane 48.1 142196 We f SAUER oteecescs Me ta cceudcenslondssccuavuase 
re 37.2 142198 37.1 CO ee 43.7 142187 40.1 
SDS ide iut-d +i 37.7 142194 ee t SR eccwaecevn 38.6 142182 41.5 
Pc catigosns 10.3 142192 38.5 || 142170.......... 41.5 142190 40.4 
EY 5.6cs dws 30. 2 oro < . ea 37.3 142186 41.5 
142180 .......... 36.6 | 142199 $1.6 | 1¢9186.......... 12.7 142191 14. 
DUENOE Kcnsdenwes 34.1 142189 37.6 
flower12 , ide f (of lower 9 
ROUND cota cnet ssl inwnsneee {(o OB E licdcceccccccncucesioss (stent litanevanen 
\ 35.5 \ 4] 
Pc iocwae'<canwchaeel ened kanes 31. 6-40.3 || ........ éeciieectee wane Seialae tik sSaee 37. 3-44. 6 


ADDITIONAL CHARACTERISTICS. 


The van/t of the orang skulls has, when viewed from above, a pyri- 
form shape, the smaller extremity corresponding to that part which 
lies immediately posterior to the orbits. The outline of the lateral 
plane is oval, while that of the norma occipitalis, without the crests, is 
intermediary between quadrilateral and circular, never pentagonal as 
in man." 





ett 
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The forehead, while more or less sloping backward, shows always 
a good median convexity; in the old males, however, this is nearly 
obscured by the approximated and prominent temporal ridges. 

The features of the vault of paramount interest are the temporal 
ridges, and the various aspects under which they were found gave rise 
to much confusion in the earlier contributions on orang craniology and 
orang species. Doctor Abbott’s series of crania shows clearly many 
important points concerning these features. Up to the completion of 
permanent dentition the temporal lines are seen to be well apart all along 
the median line and resemble in every way those in man. During late 
adolescence, however, these ridges show a rapid approach toward the 
interparietal articulation and develop into lines of pronounced rough- 
ness in the females and into irregularly elevated ridges in the males. 
In most females they evolve no further than just indicated (as, for 
example, in Nos. 142193, 142169, 142185, 142186, and 142191), but in 
some they approach near to junction in the median line (No: 142190), 
and in others they join for a variable distance from the vertex to the 
obelion and form a single, low (1 to 3 mm.), sagittal crest, which some- 
times shows by a median groove the line of previous separation (Nos. 
142170, 142187, and 142182). In males of this series the junction of 
the advancing rough lines or ridges has taken place in all that reached 
very near or into adult life (Nos. 142181 to 142189), forming eventu- 
ally a pronounced sagittal crest which extends over a part of the frontal 
bone, rises at its highest point to from 1 to 2 em. in height, and offers 
a greatly enlarged surface for the attachment of the temporal muscles. 

The gradual advance mesiad of the two temporal ridges with the 
development of the muscles of mastication, the formation at last of the 
single crest, and the complete disappearance of all traces of the earlier 
ridges over the parietal bones, constitute a series of the most interesting 
phenomena in the morphology of the orang skull; and they throw at 
the same time light on the origin and significance of those abnormally 
high temporal ridges met with in other animals, and occasionally in the 
human cranium.“ 

The lambdoid crests, serving for the attachment of temporal as well 
as occipital muscles, develop in both sexes of orangs much earlier 
than the sagittal. They reach jointly from mastoid to mastoid, form- 
ing at lambda a pronounced, rough, triangular tuberosity. In males 
these crests also, like the sagittal ones, reach much greater propor- 
tions than in females. They cause a very early closure of the lamb- 
doid suture. 

The vertical vecipital ridge is comparatively moderate, probably 
never rising above + mm. above the surface of the neighboring bone, 
and usually being lower. It is more developed in the males. 


“See A Painted Skeleton from Northern Mexico, by the present writer, American 
Anthropologist, n. s., III, September-December, 1901. 
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The supraorbital ridges, pronounced in both sexes, are seldom very 
heavy. They showa marked difference from those in man, consisting 
in their tapering toward the median line and enlarging outward, up 
to the malo-frontal suture; in man these ridges are generally most 
pronounced in their mesial extremity and taper outward. 

The sutures of the vault show well-developed, often very fine and com- 
plex (sagittal and lambdoid), serration. The coronal, the most simple, 
presents below its middle, in nearly every case where the obliteration is 
not too advanced, a backward incurvation or angle, the sign of a fetal 
fontanel and a still earlier developmental separation in this location.“ 

The general order of synostos‘s in the sutures of the vault is lamb- 
doid, sagittal (the two may coincide), coronal, temporo-occipital, 
temporo-parietal. 

Sutural and fontanel ossicles occur not infrequently, but seem to be 
limited to the posterior part of the skull. There were found several 
small ones in each asterion in No. 142202; one at right asterion in No. 
142195; one in each temporo-occipital in No. 142200; one in right 
temporo-occipital and one in lambdoid in 142171; three in right and 
two in left temporo-occipital in No. 142169; several small in right 
temporo-parietal in No. 142186. Several of the male and three of the 
female skulls showed advanced obliteration, which involved any acces- 
sory bones which may have existed. 

In the skull with uncertain sex (No. 142184) there are two sutural 
hones in the sagittal and one ossicle in each lambdoid articulation, and 
several in and about each asterion. Other larger sutural bones existed 
in this specimen along the sagittal, but their boundaries are partly 
obliterated; a persisting incomplete boundary of one near bregma 
looks at first sight like a partial parietal suture. .Apparently there 
were in this skull disorders in ossification. 

No form of parietal division exists in any of the twenty-four skulls. 


As to pterion the conditions are as follows: 
Male. Female 


Parieto-sphenoidal articulation, both sides ..............-.--.-.---- 6 5 
Parieto-sphenoidal articulation, right side...............-------.--- 0 2 
Fronto-temporal articulation, both sides.............--.-----...---- 3 0 
Fronto-temporal articulation, left side.................---- eseReeER 0 2 
Unrecognizable because obliteration - . pach bakp ois Acuna. eae laa 4 | 


The skull of uncertain sex (No. 142184) shows also a bilateral parieto- 
sphenoidal articulation. The H pterion therefore, or. the form which 
is general in man, occurs also in a very large majority (80 per cent of 
all the nonobliterated articulations)’ of these orangs. 


«For details concerning this feature and bibliography, see A. Hrdlicka, Divisions 
of the Parietal Bone in Man and Other Mammals, Bull. Amer. Mus. Nat. Hist., XTX, 
1903, pp. 231-383. 

bAnoutchin (Bull. Soc. d’Anthrop., 1878, p. 332) in 65 orang crania found the 
fronto-temporal articulation on one or both sides in 29.2 per cent of the skulls. Doctor 
Abbott’s collection, reported in similar way, shows the condition in 27.3 per cent of 
the skulls—results remarkably alike. 
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The mastoid is differentiated, though less so than in man; it is also 
larger in the males. 

Facial features. —The nasal bone is in all the specimens single, but in 
several of the youngest skulls there can be traced a former median ver- 
tical fissure. In several cases the free border shows two lateral fissures, 
but these have nothing to do with an original, central separation of 
two nasal components. The bone varies more than any other part of 
the face in shape and breadth, though in general it tapers from below 
upward, with a constriction (in most specimens) near the middle. In 
one of the series it is quite rudimentary (fig. 1). 

Selenka found various grades of deficiency to a 
complete absence of these bones in several of his 
specimens. ¢ 

The nose as a whole is leptorhynic, due to the 
height of the face. The aperture in the nearly 
grown-up and adult animals differs in shape from 
vertically elliptical to nearly triangular; it varies 
in breadth in the adults from 2.5 to 3.2 cm. in the 
males and from 1.9 to 2.5 em. in the females. The 
so-called simian gutters do not occur in the young- 
est female, but in the other specimens are generally 
present, though shallow. The inferior boundary F's. |'—Rupimentany 
of the nose is mostly widely convex, but in several suianis ache taidends 
specimens (as, for instance, in No. 142199) it is a pense eg 
limited by an easily appreciable ridge. 

Nearly all of the specimens show a more or less pronounced eleva- 
tion corresponding to, and very evidently morphologically identical 
with, the nasal spine in human skulls.” This elevation is particularly 
prominent (over 3 mm. high) in the female orang (No. 142169), being 
fully as large and well formed as in occasional human crania (fig. 2). 

The malar bones were examined particularly for divisions, but not 
a trace was found of either sutures or fissures. There was also a 
complete absence of the maxillary and zygomatic processes which, as 
W. Gruber first pointed out, in man frequently extend over the ven- 
tral surface of the malar, occasionally forming a complete bony are. 
In No. 142169, however, are present on the right side two good-sized 
accessory ossicles, one in the zygomatic and the other at the inferior 
extremity of the malo-maxillary articulation (fig. 3).° 


= 

The symphysis of the lower jaw“ is invariably receding from above 
@ Menschenaffen, pp. 48, 49. 

>Concerning this point see particularly E. T. Hamy, De |’épine nasale dans |’ ordre 
des primates, Bull. Soc. d’ Anthropol. de Paris, 1V, 1869, pp. 13-28. 

¢Compare W. Gruber, in the Arch. f. Anat., Physiol., ete., 1873, p. 337. 

@ For detail discussion on the mandible of apes see O. Walkhoff, Der Unterkiefer 
des Anthropomorphen und des Menschen in seiner funktionellen Entwickelung und 
Gestalt, in Pt. 4 of Selenka’s Studien u. Entwickelungsgeschichte d. Tiere, Wies- 
baden, 1902. 
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downward, but the grade of the obliquity differs. The cause of this 
slope is, to a large extent, the great development of the alveolar 





process, itself due in turn to the size of the teeth. Properly speak- 
| ; ; : ‘ 7 r 
ing, we have here a high degree of mandibular prognathism. The 
horizontal rami pass backward with a moderate divergence, but the 
{ 
| ! 
\ 
\ 
Fic. 2.—SKULL OF FEMALE ORANG SHOWING NASAL SPINE (Cat. No. 142169 U.S.N.M.) 

two rows of teeth, to connect with those of the upper jaw, run nearly 

or entirely in parallel lines. This gives to each of the horizontal 

branches a rather pronounced twist, well seen from above, and adds 


much to the thickness of the upper border behind the second molars. 
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The vertical ramus in the females approaches in form the same part 
of the human jaw; in males the posterior border shows a marked 
rough curve or process, produced by the attachment of the powerful 
internal pterygoid muscle and the stylo-mandibular ligament. 

Base of the skull.—The palate approaches ovoid in form—narrower 
vehind than in front, or it is elliptical, or U-shaped. The intermaxil- 
laries are still wholly separated in No. 142171, and the palatal part of 
their articulation is more or less visible in all the adolescents. The 
nares are spacious, of somewhat greater height than breadth. The 
external pterygoid plates are everted; the pterygoid fossa is some- 
times deep (as, for instance, in 
No. 142192); sometimes very 
shallow (as in the case of 
No. 142195). The glenoids 
are broad and shallow, and are 
bounded externally by the 
large zygomatic tuberosity, 
posteriorly by a well devel- 
oped post-glenoid process, and 
mesially by a pronounced 
tuberosity, formed by that 
part of the temporal which 
lies next to the petrous bone. 
This elevation, but feebly rep- 
resented in human crania, 
seems to take in part the place 
of the spinous process, which 
in the orangs is nearly or 
wholly absent. The eminen- 
tia articularis is very low. 





Fic. 3.—THE RIGHT MOLAR OF FEMALE ORANG (Cat. No 
The floor of the auditory 142169 U.S.N.M.), SHOWING ACCESSORY OSSICLES AT 
meati shows no dehiscence. ae 

The surface of the basilar process is, viewing the base of the skull 
from above, generally on a lower level than the more elevated parts 
of the petrous portions of the temporal; and these portions extend 
forward well upon the body of the sphenoid, leaving only a small side- 
slit for the middle lacerated foramen. These two features, to which 
the writer briefly drew attention before,“ constitute a very good index 
of the relative development of the brain and skull. In an intellectual 
white man the petrous portions, looked at from above, are decidedly 
sunken below the level of the neighboring parts, which offered less 


«Certain Racial Characteristics of the Base of the Skull. Abstract.) Rept. 
Section Anthropology and Psychology, N. Y. Acad. Sci., Science, Feb. 22, 1901. p. 309. 
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resistance than these hard w edges ti to ) the expansion of the brain; and 
the middle lacerated foramina are large, through the spreading of the 
surrounding parts, while the petrous bones remained stationary. In 
the African blacks the petrous portion and surface of neighboring 
bones are often on the level and the middle lacerated space is small, 
while in the Indians, brown, and some yellow races the conditions are 
mostly between those of the white and black. The whole process of 
the changing relations and gradual enlargement of the middle perfo- 
rated space can be studied in whites alone from childhood to adult 
life. In all the apes and monkeys and in other mammals the middle 
perforated space is insignificant and the relative elevation of the 
petrous portions equals or exceeds that in the orangs. 

There are present in a number of the skulls distinct styloids. The 
detail conditions in this respect are as follows: 


Styloids. 


Male orangs. Female orangs. 


Cat.No, | Right Left Gy; no Right | Left 


: Right Left 
( ’ g 
length. length. at.NO. jength. length. Cat. No, 


length. length. 


. : Right Left 
Cat.No. length. length. 


mim, mi, mm, mm. mm. mm, mm, mu. 

142183 None. None. 142196 Trace. Trace. 142171 None. 2 142185 None. Trace. 
142195 | None. | None. 142198 Trace. | Trace. 142201 None. 2 | 142187 11 7 
142188 6 1 | 142194 Trace. Trace. 142202 4 2 142182 1 1 
142200 | None. Trace. 142192 3 2 142193 None. None. 142190 2 

142197 2 3 142199 5 6 142170 1 1 142186 2 

142180 | Trace. Trace. 142189 4 2 142169 5 6 142191 4 

142181 3 4 


In nearly all of the specimens is seen a special spinous process, 
descending {rom the petrous bone, anterior to the carotid aperture, 
to the basilar process in front of the jugular foramen. In a few cases 
a similar process rises from the basilar, and where the two join (as, 
for instance, in No. 142183) there is formed a petro-basilar bridge and 
anal. In three instances (Nos. 142202, 142199, and 142189) there is 
an incomplete bridge in the usual place, and a second complete one or 
nearly so, a little more anteriorly. The part of the bridge projecting 
from the petrous bone is already well developed in the youngest skulls 
of both sexes. 

The anterior condyloid foramen (which in man is usually single and 
transmits the twelfth cranial nerve with a meningeal branch of the 
ascending pharyngeal artery and its accompanying veins) was found 
in these, as in previously reported (Owen) orangs, to be almost gen- 
erally double; or there is a single large mouth of two canals, both of 
fair size (though one, the more anterior, is mostly larger). In only 
three out of the twenty-six skulls were both the foramen and canal 
single, and in only one of these (No. 142199) they were so bilaterally. 
On the other hand, in four skulls (Nos. 142188, 142181, 142196, and 
142201) there were on one side, always the left, three separate canals 
and foramina. 





— —— 
_ ——— 





| 
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The posterior condyloid foramina, such as occur somewhat irregu- 
larly in man and each of which transmits a vein from the lateral- 
sinus, are absent in the orangs. There are, near the usual location of 
these foramina in a number of the skulls very small single orifices, 
usually less than 1 millimeter in diameter, but these are only the 
openings of the canals of nutrient vessels. The posterior condyloid 
fossa, however, and the groove leading from it to the anterior condy- 
loid depression, are invariably well represented, particularly so in the 
male skulls. 

The articular surface of the condyles, often double in man, is singie 
in all these specimens. 

The foramen magnum differs greatly in size and shape, as will best 
be seen from the following figures: 


. 
M asurements of Joraimen magnum, 





Male orangs. Female orangs. 

. : Greatest Greatest . > Greatest Greatest 

( ( 

at No. length. breadth. at. No. length. breadth. 

cm, cm cm, cm, 

Is cts i vcdvnagdiccnseueeces 3.3 Bue) SEE 4 chasadsedesewdnatnecnds 3.9 
Ua caacacc pasa shinestcan 2. § 2.4 PE sv asdicceteiwexuckodexen 3.0 2.5 
POEs d ddasaandsicesenewianeen 3.3 Te A dh aia lena nade aaees 2.9 2.6 
Ns ocak vocad coors aia 3.5 ee fy SEE rat ndsGuaucdsécedakexensa 2.3 2.4 
PK 6 éoeéh cided KLeosamus 4.1 3.2 SEE aichenachackeukcucuccan’ 3.7 . 05 
ERE s ewecciiakécdaskasaunede 38 2.7 


It would be interesting to know the height of the different animals. 
to see what relation it bears to the size of the cord and foramen. 
The length of the aperture is often augmented by a broad notch in the 
posterior border, and this affects also the plane of the foramen. No 
such notch occurs normally in man, The axes of the orbits would 
pass, if prolonged, through the foramen magnum in all the specimens. 

The point of insertion of the middie odontoid ligament on the center 
of that part of the basilar process which forms the anterior boundary 
of the foramen magnum is in most of the skulls very rough, and in 
some (Nos. 142181, 142189, 142160, 142185, and 142182) a process pro- 
jects here into the lumen of the foramen. This process occurs also, 
though much less frequently, in man, and has sometimes erroneously 
been described as the third condyle. 

None of the specimens under examination shows the oval medio- 
basilar (** pharyngeal”) fossa, or any tubercles, such as can occasion- 
ally be found in man, on the anterior border of the foramen magnum; 
nor is there any trace of a true third condyle. 

The base of the skull being damaged in a number of the specimens, 
and the calvarium being cut in others, it was possible to make a few 
observations also on some of the ventral parts of the crania. 

The frontal bone shows in some of the specimens quite marked 
impressions of the brain convolutions, but in-others it is nearly 
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smooth. The lower portion of the metopic crest is, in a large propor- 
tion of the skulls, absent or nearly so, the ethmoid depression is very 
deep, the crista galli insignificant, though not wholly wanting. The 
outline of a horizontal plane of the skull above the orbits is nicely 
ovoid, differing from that in man by greater convergence of the parie- 
ties toward the median line in front; in other words, the frontal region 





Fig. 4.—SKULL OF MALE ORANG (Cat. No. 142198 U.S.N.M.). @, ARCH IN THE DORSUM SELLZ; / 
COMPLETE FENESTRUM ABOUT THE GASSERIAN GANGLION. 


of the orang brain is more pointed than in man. In the gibbon and 
lower primates this condition is still more accentuated. 

The spinous foramen is absent; it is merged with the foramen ovale, 
which is spacious. 

The middle and posterior clinoids, and in some cases the anterior 
ones also, are united by a bridge which completes a large pituitary 
foramen. In six cases only is this union wanting and in two others it 
is on one side incomplete. The dorsum selle is in seventeen skulls (11 
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males, 6 females) an arch over a large foramen (see fig. 4), in six (1 
male, 5 females) it consists only of two diverging lamin with wide 
mesial separation, and in one case (female, No. 142201) there are only 
traces of even these lamine. 

The lateral borders of the dorsum sell or its components, articulate 
at their base, in many of the specimens, with a process from the point 
of the petrous part over a quite spacious canal for the inferior petrosal 
sinus; and a little farther laterad the free superior border of the petrous 
bone shows a marked oval depression for the Gasserian ganglion. 
This hollow is more pronounced than in man; in some of the speei- 





Fic. 5.—SKULL OF FEMALE ORANG (Cat. No. 142170 U.S.N.M.), SHOWING A DIMINUTION IN SIZE OF 
THE MOLARS FROM THE FIRST BACKWARDS. 
mens projecting spicule from the sgperiar, border of the petrous bone 
convert it into an incomplete foramen; and iw one case (No. 142198) 
there is on the right side a union of these processes, from which 
results a complete spacious bony fenestrum (fig. 47). This feature, 
so far asthe writer could find, has not been reported previously either 
in apes or man. 
The teeth.—Orang teeth in general have been studied thoroughly by 
Selenka,“ and there will be added in this place only a few particulars. 
The male teeth are all larger than the corresponding ones of the 


@ Menschenaffen, p. 57 et seq. 
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females and the latter also approach more the human form. In some 
of the females (as, for instance, No. 142170) the upper molars diminish 
very perceptibly from the first to the third and are also not far from 


}.— MANDIBLE OF MALE ORANG (Cat. No. 142199 U.S.N.M.), SHOWING FOUR TRUE MOLARS ON THE 
EFT AND FIVE ON THE RIGHT SIDE. 


human teeth in size (maximum length of the three superior molars 


] 


3.25 em., mean in two average men 3.2 ¢m.; maximum breadth 1.35 


a 


em., mean in two men 1.25 em.) (fig. 5). 
In a number of the specimens are found supernumerary teeth, while 


« See also fig. 13, in Gaudry, Sur la similitude des dents de l’ homme et de quelques 
animaux, L’ Anthropologie 1901, p. 93. 
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in one the right third lower molar seems to be permanently wanting. 
Among the 12 males and 10 females with full second dentition the 
conditions are as follows: 


Dentition. 


Male. Female. 


Above Below. Above. Below. 


Right. | Left Right. Left. Right.| Left. |Right.| Left 


Normal dentition (2-1-2-3) ......... 10 11 9 y 10 10 8 10 
EY auinicicenésecaedidubadhadecaiedesedun WR | .cincndgldabnnanthsdncandliesasabakt ekenow 
PT (técccsssbashascccaawane . | 1 T Lidaateuubenestbhna PR isccttas 
et isa Wel sand ddawadedudetate ee cadlacnnmaak el 


A supernumerary canine 


aNo. 142181. 

No. 142199 (upper right); No. 142195 (upper left); No. 142180 (lower both sides); No. 142198 (lower 
left); No. 142199 lower left); No. 142170 (lower right): No. 142190 (lower right). 

¢ No. 142199. 

aNo. 142181. 


The fifth molar in No, 142199, a fully adult male, is of large size, 
but only about half erupted (fig. 6), so that it shows at the same time 
an example of late dentition. The supernumerary tooth in No. 142181 
(fig. 7) is situated ventrally and in apposition to the regular canine, 
touching also the lateral incisor. It is not as large as the canine 
proper, but is decidedly broader and higher than any of the incisors. 
The left side of the lower jaw, which contains this tooth, is longer 
than the right, which renders the front of the bone asymmetric (the 
right side of this jaw presents a crowding of the premolars and an 
absence of the third molar, though there is not a lack of space for this 
| last). Selenka found® in his collection dental anomalies of the follow- 

ing varieties and proportions: 


Dental anomalies. 


S4grown | 110 grown 


| males. females. 

Fourth molar below on right side im ............... 5 2 1 
en nO OE Nod ad a ccpantiwabedueneats deedeedusakaes 3 2 
POUT mecial Below Gt BOG GhRes Oi. ...c cc ccccccccccccccccscccccccccscccceses 4 6 
ee Se Os EE OE Os ds ca answer sdnwesedeevencdatwondede 0 2 
ee in concn ctedendeteseateusacdetadeabenhaun 4 1 
ree ee re GUN IN IUD OE avn ccchdenecaancceesesccdcceeces 2 l 
Fourth molar above on left and below on right side in 0 1 
Fourth molar above on left and below on both sides in. 0 2 
Fourth molar above on right and below on both sides in .. 2 0 
Fourth molar above on both sides and below on left side in .... .. 1 0 
Fourth molar above and below on both sides in nigeria fans 2 1 
Five molars on each side above with 4 on each side below in ............ I 0 
Total of cases 7 icumbkbeeees i a 21 17 


Besides the above, Selenka observed three supernumerary premolars 
(two above in one skull, one below), and one supernumerary incisor 
(details not given). Extra molars, it is seen from both series, pre- 
dominate in males and in the lower jaw, where the teeth in general 
show a greater development. In No. }42198 of Doctor Abbott's series 
the fourth lower molar is rudimentary (fig. 8). 


« Menschenaffen, pp. 90-91. 
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The study of orang crania as a whole impresses one with the high 
degree of individual variation and with the réle played by the muscles 
and teeth in modifying various parts. 





As both of these agencies are 
mainly connected with the kind of food, the plausible suggestion forces 
itself upon the mind that a prolonged change, lasting through a num- 
ber of generations, to food requiring much less mastication should 


FIG. 7.—MANDIBLE OF ADULT MALE ORANG (Cat. No. 142181 U.S. N.M.). 2, A SUPERNUMERARY TOOTH 
/, IRREGULARITY OF THE PREMOLARS, THE RIGHT RAMUS EXHIBITS ONLY TWO MOLARS. 


greatly modify the whole orang skull. It should also bring it nearer 
to the human type, for the features by which the orang cranium differs 
most from the human are with few exceptions exactly those produced 
by greater teeth and muscles of mastication. 

As this paper goes to print word is received from Doctor Abbott 
of a shipment to the National Museum of further material, consist- 
ing of eighteen crania and skeletons of orangs from Sumatra; these 











H 
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ought to prove of great interest in connection with the Borneo material 
here described. 

An endeavor has been made by the writer to collect the bibliography 
of writings relative to or dealing with orang craniology. This proved 





FIG. 8.—MANDIBLE OF FEMALE ORANG (Cat. No. 142198 U.S.N.M.), SHOWING A RUDIMENTARY FOURTH 
MOLAR ON THE LEPT. 


to be an arduous task, though the number of larger contributions to 
the subject is limited. The following pages contain all the works that 
could be personally examined, and there were only a few ob:cure 
titles where this was not possible : 
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DESCRIPTION OF A NEW SPECIES OF GREAT ANT-EATER 
FROM CENTRAL AMERICA. 


By Marcus Warp Lyon, Jr. 
Assistant Curator, Division of Mammals. 


The restricted genus Myrmecophaga has long been considered mon- 
otypic, the single species ¢7idacty/a being accorded a range from Gua- 
temala to Brazil. An examination of material in the collection of the 
United States National Museum as well as in the collections of the 
Museum of Comparative Zodlogy, Cambridge; American Museum of 
Natural History, New York; and the Academy of Natural Sciences, 
Philadelphia, shows that constant specific differences exist between 
skulls of individuals from South America and those of individuals from 
Central America. The material now available is insufficient for deter- 
mining whether these internal differences are correlated with external 
differences. 

I am indebted to Mr. Outram Bangs, Cambridge, Massachusetts, 
Dr. J. A. Allen, New York City; and Messrs. Witmer Stone and 
James A. G. Rehn, Philadelphia, Pennsylvania, for the loan of speci- 
mens from the collections under their care, for use in connection 
with the preparation of this paper. 


GENERIC NAMES OF THE GREAT ANT-EATERS. 


Myrmecophaga.—First used by Linneeusin 17584 with three species, 
namely, didactyla Linneus, from South America (type of Cyclopes 
Gray 1821), ¢ridactyla Linneus (type of the genus Myrmecophaga, 
by elimination) and ¢efradactyla Linneus (type of Uroleptes Wagler 
1830.)? 

aSystema Nature, 10th ed., I, p. 35. 

>For a discussion of the term Myrmecophaga see Rehn, American Naturalist, 
XXXIV, 1900, pp. 575, 576; Thomas, idem., XX XV, 1901, pp. 143, 144; and Allen, 
Proc. Biol. Soc. Washington, XIV, 1901, pp. 91, 92; whence it is evident that Myrme- 
cophaga is the proper generic designation of the Great Ant-eaters. 
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Mammyrmecophagus.—Herrera, 1899, ‘‘Sinonimia vulgar y cien- 
tifica de los principales Vertebrados Mexicanos,” proposed as a modi- 
fication of Linnus’ term Myrmecophaga. 

Falcifer.—Rehn, 1900;¢% type, Myrmecophaga jubata Linneus from 
Brazil; proposed as a name for the Great Ant-eater under the erroneous 
belief that the type of Myrmecophaya was tetradactyla and not 
tridactyla.” 


SPECIFIC NAMES OF THE GREAT ANT-EATERS. 


Tridactyla Linneus,’ ‘‘ Habitat in America meridionali.” Type of 
the genus Myrmecophaga Linneus by elimination.? 

Jubata Linneus,’ ** Habitat in Brasilia, Cap. b. spei.” Type of 
Falcifer Rehn (see above). It is antedated by tridactyla as a specific 
term for the Brazilian Great Ant-eater. 

As no name is available for the Great Ant-eater of Central America, 
it may be known as 


MYRMECOPHAGA CENTRALIS, new species. 


Type.—Young adult skull, Cat. No. 15963 (no skin), U.S.N.M.; 
collected at Pacuare, Costa Rica, June, 1876, by José C. Zeledon. 
Original No. 86. 

Diagnostic characters.—-Like Myrmecophaga tridactyla, but median 
anterior extension of frontal bones not produced much farther forward 
than lateral anterior extensions of same bones (Plate XIV, figs. 1 and 2); 
most anterior point of squamosal extending forward decidedly less than 
half way between the middle of the root of the zygomatic process and 
the most anterior point of the alisphenoid (see Plate XIV, fig. 3). 

In Myrmecophaga centralis the antero-inferior angle of the parietal 
extends downward and inward so that it appears on the inferior sur- 
face of the skull for a distance ef 5 to 10 mm., the inferior portion 
being separated from the lateral portion by a more or less evident 
ridge, while in M. tridactyla scarcely any of the antero-inferior angle 
of the parietal appears on the under side of the skull. Owing to the 
forward extension of the squamosal in the Brazilian Ant-eater the 
lateral portion of the alisphenoid is narrower behind than in front, 
while in the Central American animal, owing to the downward exten- 
sion of the antero-inferior angle of the parietal, the lateral portion of 
the alisphenoid is narrower in frontthan behind. (See Plate XLV, figs. 
3and 4.) In I. tridactyla the most anterior point of the squamosal is 
about midway between the most anterior point of the alisphenoid and 


@ American Naturalist, XX XIV, 1900, p. 576. 

> Rehn, Thomas, and Allen. For references see foot note on p. 569. 

¢ Systema Nature, 10th ed., I, 1758, p. 35. 

@Thomas, American Naturalist, XX XV, 1901, p. 143. Linnzus’ first reference, 
‘‘Tamandua-guacu, Marcgr. bras 225,’’ permits the type locality to be fixed as Brazil. 

¢ Systema Nature, 12th ed., I, 1766, p. 52. 





NO. 1496. A NEW GREAT ANT-EATER—LYON. 571 





the middle of the root of the zygomatic process, in UZ. centralis the 
same point is situated much more posteriorly. 

The differences in size between the two specimens figured is due to 
age or to individual variation, as some Central American skulls are as 
large as the South American skull figured, and some South American 
skulls are as small as the Costa Rican skull figured. The interorbital 
constriction seen in the Brazilian skull is probably individual. 

Considerable variation is seen in various parts of the skulls of the 
Great Ant-eaters, especially in the region of the lachrymal bone, the 
antero-posterior diameter of which is relatively short in all the Central 
American skulls, while in some of the South American skulls it is 
much elongated, and in others it is short. It is possible that when 
large series of specimens are obtained from definite localities, other 
forms of the Great Ant-eater may be recognized. 


SKULLS EXAMINED. 
Myrmecophaga centralis 


Cat. No. 15963. U.S.N.M. Pacuare, Costa Rica, Type. 

Cat. No. 14107. U.S.N.M. Talamanca, Costa Rica. 

Cat. No. 14155. U.S.N.M. Talamanca, Costa Rica. 

Cat. No. 10095. Mus. Comp. Zool. (Bangs coll.), Divala, Panama. 


Myrmecophaga tridactyla.4 


Cat. No. 13004. U.S.N.M. Surinam. 

Cat. No. 143131. U.S.N.M. Surinam. 

Cat. No. 49597. U.S.N.M. San Sebastian, Marajo, Brazil. 

Cat. No. 22986. U.S.N.M. (mounted skeleton). Locality unknown. 
Cat. No. 20753. U.S.N.M. (mounted skeleton). Locality unknown. 
Cat. No. 8414. Mus. Comp. Zool.(Bangscoll.). Dibulla,Colombia. 
Cat. No. 194. Amer. Mus. Nat. Hist. Brazil. 

Cat. No. 16137. Amer. Mus. Nat. Hist. Ciudad Bolivar, Venezuela. 
Cat. No. 16924. Amer. Mus. Nat. Hist. Maripa, Venezuela. 

Cat. No. 4634. Acad. Nat. Sci. Phila. Brazil. 

Cat. No. 4639. Acad. Nat. Sci, Phila. Brazil. 


EXPLANATION OF PLATE XIV. 


All figures about ,%; natural size. 
Figs. 1 and 3. Myrmecophaga centralis, No. 15963, Type from Pacuare, Costa Rica. 
Figs. 2 and 4. Myrmecophaga tridactyla, No. 49597, from San Sebastian, Marajo, Brazil. 
In both skulls the fronto-nasal sutures, and those about the squamosal and ali- 
sphenoid have been intensified by the use of pigment before the photographs were 
taken. 





4The skull represented in Flower’s Osteology of the Mammalia, 1885, p. 230, fig. 
69, belongs to the South American species. The locality is not given. Specimen 
No. 115 from Surinam, represented in Elliot’s Land and Sea Mammals of Middle 
America and West Indies, 1904, p. 29, tig.8, as judged from the illustration, also 
belongs to this species. 
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NOTE ON AN OCCURRENCE OF GRAPHITIC IRON IN A 


METEORITE. 


By Wirt Tassin. 


Assistant Curator, Division of Mineralogy. 


During the course of some investigations as to the relation of struc- 
ture to composition in meteoric irons, at present being carried on by me, 
a black concretion was observed in a sample of the Canyon Diablo 
meteorite. This concretion was of such a size that it was readily 


broken out in a nearly perfect condition. 


On cutting it, in order to make a metallographic examination, the 
mass was found to be a septarian nodule (see figure), the septa con- 


sisting of the native metals which metallo- 
graphically did not differ from that of the 
mass of the iron. The interseptal portions 
consisted of a very fine-grained, distinctly 
crystalline graphitic carbon, and amorphous 
carbon, which could be separated from each 
other in part by floating. Intimately mixed 
with the two kinds of carbon is a very fine 
granular or scaly troilite. There is also 
present a lustrous metallic, dark steel-gray 
substance occurring in irregular angular 
masses varying in size from minute grains 
to one weighing 110 milligrams. This ma- 
terial was at first taken for graphite in that 


it closely resembled that mineral. It was, however, strongly magnetic, 


PLAN OF SEPTARIAN 
(Twice natural size.) 


thus affording a ready method for its separation. 
The composition of the material thus isolated is as foilows: 


Specific gravity, 6.910. 


ECR ete dine ARCO Ne eSetee ne beeuedewaesacaden 4.00 


88. 84 


) 
2.00 
4.35 
0. 87 


100. 06 


« Present, but not weighable. 
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Weinschenk “ has described a carbide of iron, cohenite, having the 
following properties: Hardness 5.5-6, specific gravity 6.977, luster 
metallic, color tin-white, becoming bronze yellow onexposure. Occur- 
ring in crystals, probably isometric, having the following composition: 
Fe, 89.88; Ni (Co), 3.71; C, 6.41; Sn, Cu, trace. 

The graphitic iron here described differs from cohenite, in that it is 
soft enough to leave a mark on white paper; does not occur in crys- 
tals belonging to the isometric system but in angular foliated masses. 
Its color is dark steel gray, while cohenite is tin-white. 


@Ann. Mus. Wien., IV, p. 94, 1889. 





MAMMALS OF BANKA, MENDANAU, AND BILLITON 
ISLANDS, BETWEEN SUMATRA AND BORNEO. 


By Marcus Warp Lyon, Jr., 


Assistant Curator, Division of Mammals. 


This paper is based on 274 specimens of mammals collected on the 
islands of Banka and Billiton and on the little island of Mendanau 
lying off the west coast of Billiton (see map, page 577), by Dr. W. L. 
Abbott, between January 20, 1904, and August 14, 1904, and pre- 
sented to the United States National Museum. No general account, 
so far as 1 am aware, has appeared concerning the mammal fauna of 
Banka. Jentink®¢ has twice published lists of the mammals of Billiton. 
Many specimens in the collection of the Leyden Museum are recorded 
from Banka by Schlegel, by Jentink,’ and by Miiller.° 

Recently Willink? has published a list of the mammals of the Dutch 
East Indies, showing the species known from Banka and Billiton as 
well as from many other islands. 

Banka, also spelled Bangka, the larger of the two islands, is just off 
the coast of Sumatra from which it is separated by a channel less than 
10 miles wide in places and varying in depth between 10 and 19 fath- 
oms. The average width of the island is about 50 miles and its length, 
which extends from northwest to southeast, is about 150 miles. There 
are several hills on it, the highest of which is in the northern part and 
is recorded as being 2,296 feet in altitude. Doctor Abbott’s remarks 
on his collecting stations are given beyond. 

Billiton, measuring about 50 miles square, lies nearly 50 miles to 
the east of the southern extremity of Banka. The highest hill on it 
is said to be 1,673 feet in altitude. The waters between Banka and 
Billiton have a depth ranging from 19 to 29 fathoms. A number of 
small islands occupy this channel. Doctor Abbott collected only on 
one of them, Mendanau, about 4 miles to the west of Billiton. — Billi- 


«Notes, Leyden Museum, XII, 1890, pp. 149-154; and XIII, 1891, pp. 207-209. 

>Catalogue Systeimatique des Mammiféres. Catalogue Osteologique des Mammi- 
féres, and Simiae. Mus. d’Hist. Nat. Pays-Bas. 

¢Verhandl. Natuur. Geschied. Nederl. Over. Bezitt. Zool., 1839-44. 

4 Natuurkundig Tijdschrift Nederlandsch-Indié, XLV, 10th ser., Pt. 9, pp. 153-345. 
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ton is separated from the west coast of Borneo by the wide Karimata 

rait (about 125 miles), which has an average depth of about 25 
cies. The notes on Doctor Abbott’s collecting stations are given 
beyond. 

From the geographical situation of these two islands it would be 
expected that their mammal faunas would be similar to the fauna of 
Sumatra; but froma study of Doctor Abbott’s collections it becomes 
apparent that the zoological relations of these two islands, so far as 
mammals are concerned, are with distant Borneo, and not with near by 
Sumatra. The relationship between themselves is rather close. 


SYSTEMATIC LIST OF SPECIES. 
TRAGULUS BANCANUS, new species. 


1887. Traguus napu JeNTINK, Mus. d’Hist. Nat. de Pays-Bas, IX, Cat. Osteol. 
Mammiféres, 1887, p. 156. 

1891. Tragulus napu Jextink, Notes Leyden Museum, XIII, 1891, p. 209. 

1905. Tragulus napu Wituxk, Natuurkundig Tijdschrift Nederlandsch-Indi’, 
XLV, p. 198. 

Type.—Adult female, skin and skull, Cat. No. 124714, U.S.N.M. 
Collected at Tanjong Tedong, island of Banka, east of Sumatra, May 
31, 1904, by Dr. W. L. Abbott. Original number 3283. 

Diagnostic characters.—Very closely related to Tragulus napu of 
Sumatra, but brighter in color; skull not quite so large. 

Color.—Type: General color above tawny-ochraceous (in 7. napu it 
is ochraceous), but everywhere very largely obscured by the conspic- 
uous black tips to the hairs. On the sides the tawny-ochraceous is 
replaced by a dull ochraceous or ochraceous buff. Top and sides of 
the head and neck similar in color to back, but less obscured by black 
tips to the hairs, except along the indistinct nape stripe. Underparts 
white, except a short narrow suffusion of the color of the sides just 
posterior to the chest. Throat pattern normal, the hairs of the dark 
stripes a dull tawny-ochraceous, but heavily tipped with black so 
that but little of the former color is seen. Hairs of collar dull ochra- 
ceous tipped with black, both colors equally prominent. Forearm 
similar in color to the back on outer side, but black tips to hairs less 
conspicuous and scarcely noticeable or absent about the wrist. Inner 
side of foreleg white. Hind legs similar in color to the sides, but 
black less conspicuous. Just above heel, at situation of gland, 
rather conspicuous spot of tawny-ochraceous, in contrast to the gen- 
eral ochraceous golor of the legs. Tail like back above, but black not 
so conspicuous; white below and at tip. 

Skull and teeth.—There are no characters by which the skull of 
Tragulus bancanus can be distinguished from that of Z. napu. 

Measurements.—See table, page 581. 
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Specimens examined.—Five females and 1 male, all from the island 
of Banka, as follows: Klabat Bay, 3; Tanjong Bedaan, 1; Tanjong 
Tedong, 1; Tanjong Rengsam, 1. 

Remarks.—The series of Tragulus bancanus is very uniform in color. 
Two of the specimens have the black tips of the hairs worn off, and 
are consequently lighter than the others. It is most closely related 
to 7. napu, from which it differs in its brighter color. It differs in 
the same respect from 7. canescens of the Malay Peninsula, as well as 
in its slightly smaller size. 

TRAGULUS BILLITONUS, new species. 
1891. Tragulus napu, melanistic variety, JeEntiINK, Notes Leyden Museum, XIII, 
1891, p. 209. 
1905. Tragulus napu Wituink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
XLV, p. 198. 

Type.—Adult male, skin and skull, Cat. No. 124929, U.S.N.M., col- 
lected at Tanjong Batu, Billiton Island, east of Sumatra, July 20, 
1904, by Dr. W. L. Abbott. Original number 3524. 

Diagnostic characte 78. -A member of the Tragulus napu group, 
related to 7. pretiellus and T. wumbrinus, but darker and duller in color 
than the former, lacking the bright color along the sides of the body, 
neck, and head, and not quite so dark as the latter, and with a well- 
defined nape stripe instead of the diffused dark color of the neck in 
win brin us. 

Color.—Type: General color of hairs above tawny-ochraceous, but 
heavily tipped with black, the latter color predominating in the gen- 
eral effect. On the sides the tawny-ochraceous is replaced by buff and 
the-black tips to the hairs are less conspicuous. Top and sides of head 
and neck similar in color to the back, but black tips to the hairs less 
conspicuous except along the rather narrow nape stripe. Under parts 
white in region of chest and groin, but the middle of the belly, for an 
extent of 150 mm., is suffused with ochraceous buff. Throat pattern 
normal, the hairs a somewhat duller tawny-ochraceous than the back 
and heavily tipped with black so that the latter color predominates. 
Hairs of collar lighter in color, approaching ochraceous buff, with 
black tips, both colors equally prominent. Foreleg generally tawny- 
ochraceous, without much admixture of black. A narrow, white line 
extends on the inner side of the leg from the wrist upward to meet the 
white of the chest. Hind leg similar to foreleg in color, but generally 
darker and with more white on the inner side. Upper surface of tail 
similar to back, but black of hairs not so conspicuous. Tip and under- 
side of tail white. Ears, orbital ring, preorbital stripe, nose and lips 
blackish. 

Skull and teeth.—Apparently there are no characters by which to 
distinguish the skull of Zragulus billitonus from that of related species. 
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Measurements.—See page 581. 


Specimens examined.—Eight males, two females, all from the island 
of Billiton; Tanjong Batu, six; Bukit Menguru, three; Tanjong Poe- 
tak, one. 

Remarks.—The series is fairly uniform in color. The underparts 
are mainly whitish in most of the specimens; the type has the most 
extensive suffusion. Many of the specimens have a narrow, dark line 
extending in the median line of the chest, sometimes from the collar 
to the middle of the belly, but usually shorter. Two of the speci- 
mens, Cat. Nos. 124930 and 125003, U.S.N.M., are somewhat lighter 
and grayer than the average of the series; Cat. No. 124930, U.S.N.M., 
is further abnormal or partly albinistic in having a thick scattering of 
gray hairs on the top of the neck and shoulders and a few scattered 
whitish patches over the surface of the body. 


TRAGULUS LUTEICOLLIS, new species. 


1891. Tragulus kanchil Jentixkx, Notes Leyden Museum, XIII, 1891, p. 209. 


Type.—Adult male, skin and skull, Cat. No. 124733, U.S.N.M., col- 
lected at Tanjong Bedaan, island of Banka, east of Sumatra, June 12, 
1904, by Dr. W. L. Abbott. Original number 3311. 

Diagnostic characters. Very closely related to Tragulus kanchil of 
Sumatra, from which it differs in a generally duller color very notice- 
able on side of head and neck, and less black on the upper parts. It 
is slightly larger than /anchi/, as may be seen by reference to table of 
measurements on page SSL. 

Color.—Type: General color of hairs above a dull ochraceous-buff 
or orange-buff, tipped with black; the two colors about equally promi- 
nent except along the well-marked nape stripe and crown of head, 
which are nearly entirely black. On the sides of the body the black 
is less in evidence than on the back, and the ochraceous-buff is paler. 
Underparts generally white, a buffy suffusion in axille; a suffused 
patch, 18 em. long, of similar color in the ventral line, about 1 em. 
wide anteriorly where it is of the same color as the collar and widen- 
ing out posteriorly to 4 cm. where it is a dull ochraceous-buff unmixed 
with blackish tips of the hairs. Throat pattern normal, similar in 
color to the middle of the sides; less black in the collar, so that it is 
nearly a clear dull ochraceous-buff. Forelegs almost a pure ochra- 
ceous, slightly sprinkled with black in the upper portion. A narrow 
white stripe on inner side of leg. Hind leg generally similar to color 
of middle of sides, but a little brighter; inner side white.. Upper 
surface of the tail like back; tip and underside white. Sides of head 
and neck a dull orange or ochraceous-buff, more buffy anteriorly, 
grizzled by the blackish tips to the hairs. Ears blackish. 

Five of the specimens of Zragulus luteicollis are considerably lighter 
in color along the back and sides than is the type specimen and rest of 
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the series, due to the wearing off of the black tips to the hairs. The 
general ochraceous buff is also lighter and duller in color in these 
specimens. 

Skull and teeth.—There are no characters by which the skull of 
Tragulus luteicollis can be distinguished from that of 7. kanchil. A 
series of measurements (see table, page 581) shows the skull to be 
slightly larger in the average. 

Measurements.—See table, page 581. 

Specimens examined.—Ten females and 8 males; 11 fully adult, 3 
nearly adult and 4 young; all from the island of Banka; 14 from Tan- 
jong Bedaan, 1 from Tanjong Tedong, 1 from Tanjong Rengsam, and 
2 from Parmassan. 

Remarks.— Tragulus luteicollis is closely related to 7. kanchil, but 
is readily distinguished by the more yellow color on the sides of the 
neck, and generally darker back. From 7: carimatz it differs in the 
smaller size and more yellow neck. From 7. ravus it differs in being 
generally less ruddy and bright, especially along the sides of the boc y 
and neck. 
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MUNTIACUS¢ BANCANUS, new species. 


1891. Cervulus muntjac JeNtiInK, Notes Leyden Museum, XIII, 1891, p. 209 
( Billiton specimens). 7 

1905. Cervulus muntjac WiLLInk, Natuurkundig Tijdscrhift Nederlandsch-Indié, 
XLV, p. 189. (Banka and Billiton. ) 


Type.—Skin and skull of adult female, Cat. No. 124726, U.S.N.M., 
collected at Tanjong Bedaan, island of Banka, east of Sumatra, June 
7, 1904, by Dr. W. L. Abbott. Original number 3296. 

Diagnostic characters.—Externally similar to Muntiacus moschatus 
(Blainville) of Sumatra, but decidedly smaller. Skull similar to that 
of Muntiacus pleiharicus (Kohlbrugge) of Borneo, but interpterygoid 
space narrower and lachrymo-maxillary suture distinctly longer. 

Color.—General color of upper parts of body and tail something 
between Ridgway’s hazel and ferruginous, deepest along the middle 
line, becoming duller and lighter along the sides and flanks and thighs. 
Beginning at the ears and extending over the shoulder the ferruginous- 
hazel color is overwashed with blackish, caused by the black subapical 
rings of the hairs in that region. Crown of head, bright ferruginous- 
hazel. A black line extends from near the base of ear downward 
and inward to meet the corresponding line of the other side in the 
middle line at about the level of the opening of the lachrymal gland. 
Muzzle indefinitely brownish. Sides of head and neck similar to sides 
of body. Under parts from axille to inguinal region similar to sides 
of body, an indistinct brownish mid-ventral line. Chin, upper throat 
(lower throat similar to sides of neck), axille, narrow band across chest, 
inside of upper foreleg, inguinal region, inner side of thighs, and 
under surface of tail white. Fore and hind legs washed with dull 
brownish. A small lighter colored area just above hoofs corresponds 
to the conspicuous white spots seen in the same location in the Indian 
Muntjacs. External surface of ears blackish; internally, scantily 
haired, buffy. 

Skull and teeth—Very similar to those in Muntiacus pletharicus 
from Borneo. If the inferior-external boundaries of the interptery- 
goid space be prolonged backward they will be found to pass internal 
to the paramastoid process in the Banka Muntjac, while in the Bornean 
Muntjac they pass much external to this process. In Muntiacus 
bancanas the lachrymo-maxillary suture measures about 20 mm., 
while in MW. pletharicus it is about 15 mm. The posterior root of the 
zygomatic process is sharply marked off from the glenoid fossa by a 
conspicuous rounded ridge in the Muntjac from Borneo, while in the 
one from Banka the posterior root of the zygomatic process gradually 
merges into the rest of the process. This difference is rather hard to 





@The well-known name Cervulus Blainville, 1816, is antedated by Muntiacus Rafin- 
esque, 1815. 
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describe, but is easily appreciated in viewing the two forms. In the 
fronto-nasal region and just posteriorly, on the upper surface of 
the skull, is found a well-marked concavity in the Bornean animal, 
which is lacking in the one from Banka. The mandibular symphysis 
measures on its upper aspect about 25 mm. in JZ. pleiharicus and 
about 20 mm. in J. bancanus. The antero-posterior diameter of the 
first lower premolar is greater in the Borneah animal than in the 
one from Banka: the same differences are found in the first upper 
premolars. 

Measurements.—For measurements of Banka Muntjacs and specimens 
from Sumatra, Borneo, and the Malay Peniusula see table, page 584. 

Specimens examined.—Two adult females, skins and skulls, Cat. No. 
124726, U.S.N.M., the type from Tanjong Bedaan, and Cat. No. 124752, 
U.S.N.M., from Parmassan, the frontlets and antlers of five males 
from Parmassan and one frontlet (with skin dried on) and antlers 
from Buding Kampong, Billiton. 

Remarks. — Muntiacus bancanus is at once distinguished by its smaller 
size from M. moschatus of Sumatra and from J". grandicornis of the 
Malay Peninsula, from J/. ple‘haricus® of Borneo, it is readily sepa- 
rated by its brighter color, absence of a dorsal stripe, and by well- 
defined cranial characters. The single specimen froin Billiton con- 
sisting only of a pair of antlers, the frontlet and its dried skin is very 
close to the Bankan Muntjac. ‘The colors in the frontlet are bright 
and well marked, and in size it agrees with the Banka specimens. 


41 have referred three specimens of Bornean Muntjacs in the United States National 
Museum to this species.. Two skins of females agree fairly well as to color with the 
original description of M. pleiharicus and possess a dorsal stripe though it is not well 
marked and the antlers and frontlet of a male are about the same in size as the orig- 
inal figure of M. pleiharicus (Kohlbrugge, Natuurkundig Tijdschrift voor Nederlandsch 
9th ser., IV, 1896, p. 192, plate facing p. 260.) Ido not believe that much weight 
can be placed on the shape of the antlers of M. pleiharicus for an adult male from 
Tenasserin, Cat. No. 111969 U.S.N.M., has antlers and pedicles very similar to those 
figured by Kohlbrugge. 








584 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXI. 





Measurements of specimens of Muntjacs from Banka, Borneo, Sumatra, and Malay 
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aFrom dried skin. a@ Last molars not through alveoli. 
+ Uterus contained a nearly mature embryo. ¢ From mounted skin. 


RUSA BROOKEI (Hose). 


Five specimens of a Sambar were obtained by Doctor Abbott on 
Billiton, which I have referred to this species with some hesitation. 
A study of the specimens of Malayan Rusa in the National Museum 
shows that the Sambars from Billiton, Borneo, Pagi Island, and Nias 
Island are distinctly smaller than specimens of Rusa equina from the 
Malay Peninsula. (See table of measurements, page 585.) It is pos- 
sible that they may represent more than one form. In Deer of All 
Lands, Lydekker calls the peninsular and island forms all eguina, and on 
page 153 considers that Hose’s brookei is identical with the common 
Bornean Sambar. It would thus appear that the name drookei should be 
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applied to the small form represented by the Bornean animal, and 
provisionally to the other insular specimens. 
No Sambars were obtained on Banka. 


Measurements of specimens of Rusa from Malay Peninsula and Archipelago. 
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| 
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mm mm, mm, mm. mm, mm. 
Malay Peninsula: Victoria 124004 | Adult... re ee eae 810 350 150 200 
Island. 
Malay Peninsula: Tenas- 124243 .....do..... — SS 111 680 400 =—-:140 35 
serim; Maliwun. ‘ 
Pind Gel ees ewvatuet ian ke 104091 | Aged adult... ....do...| 370) 105 620 4135 295 80 
Malay Peninsula: Victoria 124005 | Adult.............do0...| 345 112, 570 300) 12 90 
Island. 
Malay Peninsula: Tenas- 112172 Young. ---do...| 328) 109| 470 95 MM 155 
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Malay Peninsula: Pahang; 115382 Younger sclccssQ@..o) BOi (H 110, (¢ (c) (ec) 
Rumpin River. 
Malay Peninsula: Sungei 111985 Adult...... me es Eee ee Meee 
Balik. | 
Billiton: Buding Kampong .. 124989 ..... BP ccneses PMNs wabkire ocicdas adie 530 4205 122 195 
124990 |..... do. sani erdlasdeedbinnne 160 619%)~—(100 90 
124991 |..... do WS calven Jade diets 396 170 100 50 
124988 |..... do .. MEE wc niftiwscine hepa aie 170 (¢) (ec) (¢) 
Billiton: Buding Bay ........ Nearly adult Female Pa, WP Reksien ecaad fe te 
Borneo: Kapuas River ....... Adult wa BO a cilecacnetdedansl | Gam 132 wD 
Sid. ccvcvnuscaadtouk ine? Nearly adult .....do... 332 105 325 M4 33 
Pagi Islands: N Aged adult . --do...| 315) 101 415 110 70 
BNL... 2te Seda bed cole tatitae pS ea i cnslaaieened His 415 100 65 
Pvetcdsenandecdabecdtsces Nearly adult . do... 290 98 | 360 98 65 
Nias Islands: Siaba Bay...... J a SS OP ee 500 115 120 
Nias Islands: Telok Dalam .. 141183 ..... anes< Gi oxelesscuslanssus 490 152 9 
Ph vadabins débgaavabeptes 141182 |..... Giicsdss ie idcde end ediadlnadian 480 115 60 
i dshicwk hace cieaetet ance a See Mb hbets ccdaakeotaes 160 135 35 
} Nias Islands: Lafau ......... 121858 |..... itsdunsse rie aqalnen cn stanavaie 450 115 60 
j Nias Islands: Siaba Bay...... 121857 |..... i aveadehensnce i coakstnastbincnas 370 108 105 





a These numbers are not interchanged; the antlers are short and very stout and heavy. 
> Last upper molar not in place. 
¢ Spike antler. 


SUS OI Miller. 


Four pigs were secured on the island of Banka, which Mr. Miller 
has identified as Sus 07.* 
No pigs were taken by Doctor Abbott on the island of Billiton. 


RATUFA POLIA, new species. 


1890. Sciurus albiceps JeNTINK, Notes Leyden Museum, XII, p. 151, March, 1890. 
1905. Ratufa albiceps Witurnk, Natuurkundig Tijdschrift Nederlandsch-Indié, 
XLV, p. 237. 

Type.—Adult female, skin and skull, Cat. No. 125004, U.S.N.M., 
collected at Bukit Menguru, island of Billiton, between Sumatra and 
Borneo, August 9, 1904, by Dr. W. L. Abbott. Original number 
3551. 


«For a full consideration of these specimens see Notes on Malayan Pigs, by Gerrit 
8. Miller, jr., Proc. U. S. Nat. Mus., XXX, pp. 741 and 742, June 13, 1906. 
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Diagnostic characters. —Like Ratufa ephippium from Borneo, but 
with a distinctly gray or dirty-white head, sides more grizzled and 
less reddish. 

Color.—Type: Upper surface of neck, body, and the sides a griz- 
zle of ochraceous (a little lighter than that of Ridgway) and black, 
the latter predominating in the median line and forming an ill-defined 
broad streak on the lower back, the ochraceous predominating about 
the shoulder and anterior half of the sides, the two colors about 
equally mixed along the posterior half of the sides. Lower throat 
underparts of body, inner side of legs, ochraceous. Nose, cheeks, 
insides of ears, and extreme upper part of throat dirty white or 
cream-buff; top of head a grizzle of black and cream-buff; side of neck 
for about 10 mm. posterior to ear rather light ochraceous, devoid of 
black grizzling, extending upward to outer surface of ear, where it 
becomes buffy. Fringe on outer surface of forearm tawny; fore 
feet dull ochraceous; outside of foreleg similar to sides of body, inner 
side ochraceous. Hind feet ochraceous; lower leg and thigh a dark 
or almost tawny ochraceous, the upper and outer surface of the thigh 
being encroached on by the grizzling of the sides of the body. Upper 
surface of tail dark brown, something between Ridgway’s burnt umber 
and seal brown, almost black at the extreme tip; underside of tail 
similar for outer half of hairs, inner half of hairs dull ochraceous, the 
sbort appressed hairs clear ochraceous. 

Skull and teeth.—These closely resemble those of specimens of 
Ratufa ephippium from western Borneo. 

Measurements.—Type: Head and body, 345 mm.; tail vertebre, 


337; hind foot, 79 (74). Skullof type: Upper oe basal length, 
53.6; basilar length, 50.2; palatal length, 29.1; condylo-basal length, 


57.8; zygomatic breadth, 41.1; interorbital saan 27.6; con- 
striction behind postorbital processes, 21.8; diastema, 15.5; maxillary 
tooth row a 13.5; mandible, back of condyle to front of sym- 
physis, 41.2; mandibular tooth row (alveoli), 12.7. For measurements 
of the series see table, page 589. 
Specimens evamined.—Thirteen; see table, page 589 
Remarks.—None of the series examined show any marked deviation 
in color from the type. The amount of white or gray on the head is 
subject to some variation, being more extensive on the top of the 
head in some individuals than in others. In Cat. Nos. 124932 and 
124974, U.S.N.M., the tawny-ochraceous of the hind legs is replaced 
by a sort of dull ochraceous. Only one of the specimens, Cat. No. 
125008, U.S.N.M., is in old worn pelage; the black of its upper parts 
has been bleached to a dull brown, or brownish black. Some of the 
other specimens have the tails dull brownish black. On _ holding 
Cat. No. 124975, U.S.N.M., an immature female, in certain. lights 
there can be made out 13 indistinct rings in the tail caused by narrow 
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(about 3 mm. wide) terminal and subterminal ferruginous bands on 
the otherwise black hairs. Some of the other specimens when looked 
at in certain lights show indistinct annulations on the tail, especially 
Cat. No. 125008, U.S.N.M., the one in worn pelage, which shows 6 
indistinct blackish brown bands on the tail (15-30 mm. wide) alternat- 
ing with the dull brown of the rest of the tail. 

Ratufa polia differs from R. ephippium in its marked gray head, in 
which respect it resembles PR. hypoleuca of Sumatra; but in hypoleuca 
the underparts are white, in marked contrast to the sides, and the 
head is less white. The affinities of Ratufa polia are clearly with the 
Bornean form. 

As Jentink identified the Billiton giant squirrel as Sciurus albiceps 
Desmarest, the following notes made by Mr. Gerrit S. Miller, jr., on 
the type in the Paris Museum will prove of interest and show that 
Ratufa polia needs no comparison with 2. albiceps: 

Ratufa albiceps (Desmarest) type, mounted. Adult female, nursing. On base of 
stand, ‘‘Ecureuil i téte blanche de Java, par Leschenault 1808, S. albiceps (Desm.) 
type.’’ The specimen represents a species I have neverseen. In general it may be 
described as a small bicolor with normal tail, but palliata back so developed that the 
mantle covers the entire back, sides, and forelegs, allowing the black to appear nowhere 
except on front feet, a narrow line along posterior edge of front leg and on hind feet, 
legs, and thighs, the thighs showing some of the characteristic bicolor speckling; 


~ entire head and distal portion of neck white, a fairly well-defined brownish streak 


7 mm. wide extending back from ear to join brown of neck. Underparts and 
inner surface of legs dirty yellowish. The light tips of the hairs of the tail are dirty 
white without trace of yellow; but the yellow may easily have been bleached out. 
They are about the normal extent for bicolor. Proximal fifth of tail concolor with 
hind legs—that is, a mixture of blackish and a dull indefinite brown beneath the 
surface. Lines of demarcation everywhere well defined except between white of 
head‘and colors of back and breast. Ears in bad condition, but apparently whitish 
inside and brownish outside. Whiskers blackish. Measurements from mounted 
specimen: Head and body, 350; tail vertebra, 320; hind foot, 65 (60); outer toe and 
claw, 21. 


RATUFA POLIA BANCANA, new subspecies. 


Type.—Adult male, skin and skull, Cat. No. 124680 U.S.N.M., col- 
lected at Tanjong Rengsam, island of Banka, east of Sumatra, May 27, 
1904, by Dr. W. L. Abbott. Original number 3277. 

Diagnostic characters.—Like Ratufa polia from Billiton, but fore- 
feet lighter in color, less white on head, and teeth smaller. 

Color.—Type: Upper surface of neck, body, and the sides a grizzle 
of ochraceous (a little lighter than that of Ridgway) and brownish or, 
dull black, the latter predominating in the median line, where it forms 
an ill-defined dark stripe, the two colors equally mixed along the 
sides. About the shoulder, especially anteriorly and on outer surface 
of upper arm, the ochraceous is replaced by a dirty white or cream- 
buff color. Lower throat, underparts of body, inner sides of legs, 
light ochraceous or almost ochraceous-buff. Nose and cheeks, dirty 
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white, with dark bases of hairs showing. Top of head, brownish 
black, rather sparingly sprinkled with dirty white. Inner side of 
ears and small area in front of ear, cream-buff. Outer side of ear and 
side of neck for about 10 mm. behind ear ochraceous-buff, devoid of 
black grizzling. Fringe on outer surface of forearm, light tawny 
ochraceous; outer side of foreleg a grizzle of dull black and ‘dirty 
white, dissimilar to sides of body; inner side of foreleg ochraceous- 
buff, deeper than that of Ridgway; lower foreleg and foot generally 
buffy. Hind feet, light, ochraceous-buff; inside of hind leg and thigh 
light echraceous-buff, the longer hairs bordering the inner side tawny 
ochraceous. Outer surface of hind leg almost as far as heel similar 
to sides of body. Upper surface of tail dark brown, something 
between Ridgway’s burnt umber and seal brown; underside of tail, 
blackish for the outer half or two-thirds of the hairs; inner half of 
hairs between buff and ochraceous-buff, the short, median appressed 
hairs ochraceous. 

Skull and teeth.—In the great majority of cases Ratufa polia bancana 
can be readily separated from Ratufa polia by the distinctly shorter 
length of its tooth row and smaller teeth; but a few of the skulls in 
the two series can not be so distinguished. 

Measurements.—Ty pe: Head and body, 345 mm.; tail vertebrae, 425; 
hind foot, 76 (71). Skull of type: Upper length, 64.5; basal length, 
54.0; basilar length, 50.9; condylo-basal length, 58.7; palatal length, 
28.7; zygomatic breadth, 39.5; interorbital constriction, 26.8; con- 
striction behind postorbital processes, 21.6; diastema, 15.6; maxillary 
tooth row (alveoli), 12.1; mandible, back of condyle to front of sym- 
physis, 40.4; mandibular tooth row, 13. For measurements of the 
series see table, page 589. 

Specimens exramined.—Fourteen; see table, page 589. 

Remarks.—Most of the specimens of Ratufa polia bancana are in 
old worn and bleached pelage, so that, in comparing the ser’ .s as a 
whole with that of atufa polia, the two look very different. But by 
comparing individuals in like stages of wear the differences, while 
apparent and constant, are not so great. In the Banka animal the fore 
and hind feet are lighter than they are in the Billiton one; the cheeks 
and sides of the neck are lighter; the forearm and anterior shoulder 
area are dirty white grizzled with blackish, instead of ochraceous with 
black grizzling. In the Banka form the heads are less gray than in 
the typical form, but, as in the Billiton animal, the amount of light 
coloring is somewhat variable. Some of the specimens show the 
indistinct rings on the tails, such as are seen in #2. polia. 
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External and cranial measurements of Ratufas from Banka and Billiton. 
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Female. 
Male.... 
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Female. 


ea kis 


Male.... 


Hind foot with 
claws 


Head and body. 
Tail vertebra. 


mm. | mm, mm, 


325 | 357 77 
340 | 390s 81 
340 | 415 =75 
Set eeae 79 
345 | 370 738 
335 | 370 79 
345 | 425 76 
345 | 390 77 
330 | 340 78 


295 | 370 76 
348 385 | 78 
345 | 377) ~79 


337 352 77 
345 390 «77 
335 | 380 78 
360 367 S1 
340 380) 78 
330 | 375 75 
340 «365 =«—71 
340 «4375 «76 


» Immature. 


SCIURUS BANGKANUS Schlegel. 


Upper length of 


skull, 


Maxillary tooth | 
row (alveoli) 










Zygomatie 
breadth, 
Intero 
constric 


mm. mm. mm, 


38.8 | 25.5 2.0 
38.4 | 25.3 12.4 
38.9 | 26.1 12.2 
38.5 | 24.7 12.5 
39.4 | 26.2 12.3 
38.4 | 25.9 12.1 
39.5 | 26.8 12.1 
39.2 | 25.8] 12.8 
39.5 26.5 13.0 
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1863. Sciurus prevostii bangkanus Scuiece., Nederlandsch Tijdsch. Dierkunde, 


I, p. 26, pl. 1, fig. 2. 


1888. Sciurus prevostii Jentink, Mus. d’Hist. Nat. Pays-Bas, XII, Cat. Syst. 


Mammiféres, p. 26. 


1905. Sciurus prevostii WiLLink, Natuurkundig Tijdschrift Nederlandsch-Indié, 


XLV, p. 240. 


For list of specimens and measurements see table, page 591. This 
series of topotypes differs in color from Schlegel’s very good figure as 
follows: Tawny of the underparts deeper and darker, nearly like 
Ridgway’s tawny; no pronounced black stripe bordering the tawny, 
the tawny merely much darker with the basal half of the hairs black- 
ish; shoulder slightly more yellowish than in the figure. 


SCIURUS MENDANAUUS, new species. 


1890. Sciurus prevostii JENtTINK, Notes Leyden Museum, XII, p. 149, March 10, 


1890. 


1905. Sciurus prevostii WILLINK, Natuurkundig Tijdschrift Nederlandsch-Indié, 


XLY, p. 240. 


Type.—Adult male, skin and skull, Cat. No. 124916, U.S.N.M., col- 
lected on Pulo Mendanau, west of Billiton Island, Malay Archipelago, 


July 14, 1904, by Dr. W. L. Abbott. 





Original number 3475. 
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Diagnostic characters.—Similar to Sciurus carimate Miller,’ but 
underparts and shoulder darker. Differs from Sciurus raffesi in its 
much lighter shoulder. 

Color.—Type: Upper parts of head, neck, and body and a narrow 
stripe on outer surface of hind leg black. Underparts, fore legs, and 
feet, and inner surface of hind legs and feet, deep, rich ferruginous, 
brightest on the throat, darkest on the forearm and on the feet, where 
the color approaches hazel. The white stripe extends from behind the 
shoulder to the heel. In the region of the hips it is widest and 
encroached on by the black, which makes a slight grizzle. Area at 
base of whiskers and chin, white slightly grizzled with black. Sides 
of head and neck a fine grizzle of black and white, the former in 
excess. White spot on cheek indistinct. Shoulder orange-ochraceous, 
grizzled with black, due to bases of hairs showing, blending in with 
the deep rich ferruginous of the arm, and with the white of the side 
stripe. Tail uniformly black, but not so deep and clear as on the back. 

Skull.—Not distinguishable with certainty from that of Seiurus 
carimate; maxillary tooth row a little longer. 

Measurements.—External measurements of the type: Figures in 
parentheses are measurements of a cotype of Scturus rafilesi (No. 84.6, 
3.8, Sumatra Raffles—British Museum) and the type of S. cariémate. 


Total length, 448 mm. (——, 428); head and body, 238 (——, 243); tail 
vertebrae, 210 (——, 185); hind foot with claws, 55 (56, 52); hind foot 


without claws, 51 (51, 47). 

Cranial! measurements of: the type, of a cotype of S. rafilesi and the 
type of 8. carimatx: Greatest length, 54 mm. (55, 53.5); basal length, 
46.5 (48.6, 46.5); basilar length, 43.5 (45.6, 48.5); palatilar length, 23.5 
(24.8, 23); diastema, 13.5 (13.6, 13); zygomatic breadth, 33 (31, 32.5); 
interorbital constriction, 22 (23, 21); least depth of ramus of mandible 
in front of tooth row, 5 (5, 5); maxillary tooth row (alveoli), 11.25 
(11.4, 10); mandibular tooth row, 11 (11.4, 10). 

Specimens exwamined.—See table, page 591. 

Remarks.-—The series of specimens is very uniform in color and 
pattern, and none show any deviation from the type. Seturus men- 
danauus is easily distinguishable from S. carimatexe by its darker 
shoulder and underparts and by the greater length of the tooth rows 
of the skulls. From S. raffest of Sumatra it differs in its slightly 
smaller size and much lighter shoulder. Mr. Miller, in comparing 
specimens of S. melanops with cotype No. 84.6, 3.8 of S. raffles: 
from Sumatra, in the British Museum, noted that the shoulder in the 
latter has the palest red, about the same in color as the darkest at the 
side of the wrist of a specimen of S. melanops (Cat. No. 113153, 
U.S.N.M.)—that is, a deep rich ferruginous of Ridgway. His notes do 
not show whether or not the shoulder of S. raffesi is grizzled as it is in 
S. mendanauus, but if it is he would hardly have failed to remark on 
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it in comparing it with S. melanops, in which the shoulder is not 
grizzled. In pattern and color S. mendanauus is nearly identical with 
S. bangkanus; the shoulder in the latter is lighter and in some speci- 
mens inclining to grayish, but the Banka squirrel is much larger. See 
table, page 591. 


External and cranial measurements of Sciurus bangkanus and of Sciurus mendanauus. 


= 











= 2 we: | 3 7c 
Name. Locality. —_ Sex = = os | & -z 
eT = > — i = 5 a 
e - 2) oe - 
= a : 2 = 
x = > N 4 
mm. mm.| mm. mm. mm. mm. 
Sciurus bangkanus... Banka, Rengsam ... 124681 Female... 269 245 60 57.0 35.5 24.0 
een ined OP intacdasincne 124682 | Male ..... 268 265 61 58.0 | 37.0) 24.5 
SR. sitet ohsnee Banka, Pamuja .... 124762 --do....| 264, 268 62 58.0 36.0 24.5 
ick dsaipueeeene Banka, Klabat Bay. 124872 Female... 270 270 60 59.0 35.0 24.0 
ate ae aes oka 124873 ecQ@eese] Bee 280 62 60.0 37.0 24.0 
124911 | Male ..... 235 | 212 o7 654.0 | 32.0, 22.0 
124912 .do... 235 | 215 58 52.0 33.0 22.0 
124913 Female... 230 2) 56 54.0 34.0 22.5 
124914 | ....do....| 25) 210 57 55.0 34.0 23.0 
..| 124915 | Male .... 230 «6218 55> 54.0 34.0 23.0 
a124916 .....do... 238 210 & 53.5 33.0 22.0 
124917 Female... 238 205 63 53.0 | 32.5 22.0 
6124915 | Male .... 270 «=-210 ae 
6124919 .....do....| 260 | 205 56 dnaune 
124920 SN ig 230 204 SK 62.0 33.0 22.0 
124921 | Female...| 237 |...... > 53.0) 33.0 22.0 
a Type. » Aleoholie. 


SCIURUS TEDONGUS, new species. 


a 

1888. Sciurus badjing Jentink, Mus. d’Hist. Nat. Pays-Bas, XII, Cat. Syst. 
Mammiferes. 

1905. Sciurus notatus Wituink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
LXV, p. 240. 

Type.—Adult male, skin and skull, Cat. No. 124717, U.S.N.M., col- 
lected at Tanjong Tedong, island of Banka, east of Sumatra, June 1, 
1904, by Dr. W. L. Abbott. Original number 3285. 

Diagnostic characters.—Similar to Sciurus peninsularis Miller, from 
the Malay Peninsula and eastern Sumatra, but white and black stripes 
along side not so broad and clear. Outer surface of legs and upper 
surface of fret with a slight suffusion of the orange-rufous of the 
underparts, found to a slight extent only in S. pen‘nsu/aris, and to 
the same extent in S. dillitonus. Differs from 8S. 4i//itonus only in 
shorter length of maxillary tooth row and tendency for tip of tail to 
he redder. 

Color._-Type: Upper parts and tail a fine grizzle of black and 
ochraceous-buff, inclining toward olive-buff on the tail, the two colors 
in about equal proportions. Underparts and inner surface of legs 
ochraceous rufous. A slight wash of this color extends on the outer 
surface of the legs, becoming marked on the upper surface of the feet. 
Lateral stripes as in Sciurus vittatus (comparison with specimens from 
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Tapanuli Bay, western Sumatra), the outer about 3 mm. wide at the 
middle, dirty buff in color; the inner about 5 mm. wide, black, with a 
slight grizzling of the ochraceous rufous of the underparts. Sides of 
head and under surface of tail similar in color to outer surfaces of legs. 

Measurements.—See table, page 592. 

Specimens examined.—Eleven; see table, page 592. 

Remarks.—This squirrel is distinguishable in color from Sciurus 
vittatus (specimens from Tapanuli Bay, western Sumatra) by its less 
yellow cheeks and distinctly rufous feet. From S. pen‘nsularis it is 
distinguished by the narrow dirty buff instead of whitish cream-buff 
side stripe and by the narrower less clear black side stripe and the 
greater suffusion of the ochraceous rufous of the underparts on the 
feet. Skins of S. tedongus are practically indistinguishable from 
those of S. dillitonus, though the hind foot averages a little smaller 
(see table p. 592) and the tips of the tails are inclined to tawny. 

The skulls of Seiurus tedonqgus differ from those of S. bl/itonus in 
the shorter length of the maxillary tooth row (9 mm. as against 10 
mm.), but are indistinguishable from skulls of S. peninsularis in this 
respect. 





External and cranial measurements of plantain squirrels from Banka and Billiton. 


2 
| 






3 ¢ a (c..|Salk. 

N os 2 +s bo: 38 | 23 a= 

ie ality Num- Soy = | 2 |8sias| =§2/| 88 

‘ Name. Locality. her, Sex. gE 5 & 25 of of 35 

° het < 2 |u| 8 - ze 

Hie |/@is N “ if 

mm, mm, mm, mm, mm, mm mm, 
Sciurus tedongus.. Banka,Rengsam Point 124683 Female.) 210 175 44 47.5 28.0 16.0 9.0 
Tt, Ls bewaanns emaaie ee ee 124684 Male .... 220 190 47 49.5) 28.5 16.5 9.0 
REE fa isa nhsenctaheenks 124685 ....do...;| 205 180 149 49.0 29.0 17.0 9.0. 
See ee rth ask cn Vey toe 124686 ....do...) 210 | 180 48 | 49.0 28.5 16.0 9.0 
Pasay eduwcwshonleenun Mag chivweuse ts cakae 124687 ....do...! 215 | 175 48 47.0 | 29.0 | 17.0 8.7 
Bsa sAcoosad ached er ee 124688 ....do...| 200 | 181 | 46 48.0 28.0) 16.0 9.0 
EeRinccneesnhesfbaset Wis crc ccring ee scteas 124689 Female. 205 | 175) 47 48.0 28.0) 16.5 9.0 
eee Banka, Tedong Point. 4124717 Male ... 207 | 167 | 48 | 48.0 29.0) 17.5 9.0 
ea Banka, Bedaan Point. 124744 ....do...| 210 | 165 | 45) 47.0 28.0 17.0 9.0 
is 5 teh bused Banka, Klabat Bay ... 0124874 | Female. 225 | 175 | 48 | (6) |......)......'...... 
124745 | Male ...| (¢) |.....]..... 47.0 | 28.5 17.0 9.0 
124983 |....do...| 220 | 175 We daca sice 29.0 17.0 10.0 
124934 |....do... 210 | 185 | 50) 50.0! 31.0) 18.0 10.5 
124935 ....do... 215 | 175 52 | 48.0 28.5 17.0 9.5 
124936 Female. 210 | 170 49 | 48.5 | 28.5 | 17.0 9.5 
124937 |....do...| 217 | 180 | 51 | 50.0) 29.5 | 17.5 9.7 
124938 |....do...;| 213 | 172 49 | 49.5 | 29.5 7.0 10.0 
-- 124989 Male ..., 216 | 175 eee 30.0 18.0 9.5 
.. 4124940 ....do... 185 | 175 48 | 46.0 | 26.5 15.0 9.5 
124941 |....do...) 213 | 177 DD BU le cesndl dgedes latoees 
pa Raina mcaioad Billiton, Pinggi Point. 124972 ....do... 215 | 180 50| 48.0 29.0 17.0 10.0 
ee aivenebdine sand | Billiton, Buding Bay.. 124976 | Female. 150! 48 | 50.0 31.0 17.5 9.7 
Do.. Awana Mt 050% ban wl enka eee 124977 |....do... 170 50 | 50.0 30.0 16.5 10.0 
Do Billiton, Batu Point .. 6124942 |....do... Bey a Be as cdctlncctadhewsnce 

aType. b Alcoholic. ¢ No skin. aNot fully adult. 


SCIURUS BILLITONUS, new species. 


1890. Sciurus notatus JENTINK, Notes Leyden Museum, XII, March 12, 1890, 
p. 152. 

1905. Sciurus notatus WituinkK, Natuurkundig Tijdschrift Nederlandsch-Indié, 

LXV, p. 240. 
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Type.—Adult female, skin and skull, Cat. No. 124977, U.S.N.M., 
collected at Buding Bay, island of Billiton, between Sumatra and 
Borneo, August 5, 1904, by Dr. W. L. Abbott. Original number 3539. 

Diagnostic characters.—Similar to Sciurus peninsularis and to 8. 
tedongus. Black and white stripes on sides not so wide and clear as in 
S. peninsularis. Tip of tail not so much inclined to reddish as in 
either. Outer surface of legs and upper surface of feet suffused with 
orange-rufous of underparts as in S. fedongus, much more than in S. 
peninsularis. Maxillary tooth row averaging about 1 mm. longer 
than in S. peninsularis, vittatus or tedongus. 

Color.—Type: Upper parts and tail a fine grizzle of black and a 
color lying between ochraceous-buff and a pale tawny olive; the black 
rather in excess on the body, and the two about equally mixed in the 
tail. Underparts and inner surface of legs ochraceous rufous. A 
slight wash of this color extends on the outer surfaces of the legs, 
becoming marked on the upper surface of the feet. Lateral stripes as 
in Scturus vittatus from Tapanuli Bay, Sumatra, the outer about 3 
mm. wide at the middle, dirty buff, the inner about 7 mm. wide, black 
with a very slight grizzling of the ochraceous rufous of the under- 
parts. Sides of head and under surface of tail similar to outer surface 
of legs. 

Measurements.—See table, page 592. 

Specimens eramined.—Thirteen; see table, page 592. 

Remarks.—This squirrel is distinguishable in color from Sezurus vit- 
tatus (Tapanuli Bay, Sumatra) by its less yellow cheeks and distinctly 
rufous feet. From S. peninsularis it is distinguished by the narrow 
dirty buff instead of whitish cream-buff side stripe and by the nar- 

rower, less clear, black stripe and the greater suffusion of the ochra- 
ceous rufous of the underparts on the feet and by the greater length 
of the maxillary tooth row. Skins of S. bil/itonus are almost indis- 
tinguishable from skins of S. tedongus, but the hind foot averages a 
little longer (see table, page 592), and the tips of the tails are not so much 
inclined to reddish. The skulls of the Banka and Billiton squirrels 
are easily separable by the greater length of the maxillary tooth row 
of the latter. (See table, page 592.) 


SCIUROPTERUS VORDERMANNI Jentink. 


1890. Sciuropterus vordermanni JENTINK, Notes Leyden Museum, XII, p. 150, 
pl. vu, figs. 13 and 14, March, 1890. 

1905. Sciuropterus vordermanni WiLirnk, Natuurkundig Tijdschrift Nederlandsch- 

Indié, LXV, p. 233. 
Doctor Abbott secured one specimen, an adult female, at Buding 
Bay, Billiton. Its colors differ in no essential respects from those given 
in the original description. The skull is exactly like the figures of the 
type. Measurements: Cat. No. 124986, U.S.N.M. Head and body, 
103 mm.; tail vertebra, 100; tail to end of hairs, 113; hind foot with 


Proc. N. M. vol. xxxi—06——39 
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claws, 22; ear from meatus, 12; greatest length of skull, 29; nasals, 
median line, 8; greatest breadth of skull, 17.3; diastema, 5.6; length 
of upper molar series, 5.5. 
NANNOSCIURUS BANCANUS Lyon. 
1888. Sciurus soricinus JENTINK, Mus. d’ Hist. Nat., XII, Cat. Syst. Mammiféres, 
p. 26. 
1905. Nunnosciurus melanotis WiLLInkK, Natuurkundig Tijdschrift Nederlandsch- 
Indié, LXV, p. 249. 
1906. Nannosciurus bancanus Lyon, Proc. Biol. Soc., Washington, XIX, p. 55, 
May 1, 1906. 
Represented by 12 specimens, all from the island of Banka. Norie 
were secured on Billiton. For table of measurements of this and 
related species, see page 594. 


External and cranial measurements of pigmy squirrels from Sumatra, Borneo, Java, 
Sinkep, and Banka. 













z d 
2 5 
"e> = D 
Bile ig 
. = g | s = | § 
Name Locality. — Sex. = s = z 
eT. = o = 2 
5 5 5 % 
2 > ee $ 
2 = = = 
mm, mm, | mm, mm, mm, mm 
Nannosciurus bancanus...| Point Tedong .... 124718 | Male ... &3 65 | 23.0 | 15.4 | 15.7 10.0 
eee ee Klabat Bay ...... 124875 |....do...| 85 70 5 | 15.7 | 15.4 10.0 
Tn. ecauhetnaaiebduseeshaiaa Mbpastcnessene 124876 |....do0... 80 70 . 14.9 | 16.0 10.2 
Oe se ei thie 124877 |....do...| 78 65 | 14.8 | 16.4 10.3 
MN cesiuencees 124878 |....do...| 90 60 15.0 | 16.0 9.7 
GO... es cccecses 124879 |....do...| 85 70 14.9 16.2 | 10.0 
eS See 124880 Female.| 8&2 63 14.9 | 15.8 10.1 
MP cak kas tatewe 124881 |....do...| 80 67 15.5 | 16.0 10.0 
Mebahivednsoat 124882 | Male ...| &5 65 -9 | 15.5 | 16.1 10.0 
R icacusenaus 124883 |....do...| 80 Dae Me Bcddinclnaniaivns ese 
Mi cn canatomns 124884 |....do...| 82 70 | 22.4 | 15.0] 16.2) 10.2 
 Sepaee aber sy SOA... cdl. coca eacead - 15.6114.9)| 10.0 
Western Borneo... 142259 |....do...| 75 65 | NE Picks tals ceane 
do 142260 |....do...| 85 68 0} 154) 16.2) 10.0 
do 142261 |....do...| 80 65 3) 15.5) 16.1 10.5 
do : pa a ae 64 -5/14.8/15.0 10.0 
do ae a 65 | 23.7 | 15.0] 15.8 | 10.2 
..do ot aes 2 85 rae 43 eee Losanaletenes 
do beadlcee 80 64 | 22.0 }...... liwastulaseces 
do cat &3 Sd Me Bivaniateakebeleces«s 
-do aS 78 65 | 22. 15.6 0 10.5 
..do 142269 |....do...| 90 57 | 2% 14.7} 15.9 10.5 
De sisatesndeee 4142271 Female. 86 65 15.6 8 10.6 
Sinkep Island ....4@113131 |....do...) 8&8 77 WG lasncss 11.5 
OD. is0dnnkeceseseu anadiabose DD icccamnkndss 123098 | Male ...| 85 75 16.4 10.0 
Bi scienindescnaceansaabereee NE a sisimishtedaiten 123099 | Female.) 95 70 16.7 10.3 
Nannosciurus sumatranus. Tarussan Bay, Su- «141058 | Male ...| 83 72 15.0 9.6 
matra. | 
Nannosciurus melanotis ... Batavia ....... ---| 121404 | Female.|......|...... |} 22.5 16.0/16.5 10.0 
hi cccuethicuncueswenweteween i icinscccuces 121495 | Male ...|......|...... 22.7 | 15.5 | 16.5 9.5 
PO sinicksu si cdsdwccactneest Ban bertiesnts BREE Lodccecenilecueetidiaest 22.2 | 15.5 | 15.9) 10.0 





aType. 
MUS FIRMUS Miller. 
Five large gray rats, secured on Banka, show no appreciable differ- 


ences from Mus firmus Miller, from Linga. No rats of this group 
were obtained on Billiton. For table of measurements, see page 595. 








h 
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MUS CREMORIVENTER Miller. 


Three rats of this group were collected on Banka and one on Billi- 


ton. They are not appreciably different from Mus cremoriventer Mil- 
ler, of the Malay Peninsula. The Banka specimens are not fully 
adult; the scales on the tails are a little smaller and the teeth a little 
larger than they are in the Billiton specimen. The material is too 
limited for arriving at any positive conclusions. For measurements, 
see table page 595. 


External and cranial measurements of Mus firmus and Mus cremoriventer. 


igth 
width 











|. 5. 
z z 2 = = ss 
‘ an br — 7 = = », 2 
Name, Locality — Sex and age = 5 Li ef | es 32 
= er in y Ss os S. 
sis is > |o ise 
wee = = a ~ = & 

— = - ~ ~ <= 
mm. mim we min mit min 
Mus firmus..... Banka; Tanjong Reng 124690 Female, adult... Svclesecelecce] GO | ST ae 

sam. 
ee eh. Gkie cada ned ed 124691 Male, adult ‘ 247. 307: 50 4.3 | 26.1 | 9.4 
icsancdete ...do. emaeee 124692 | Female, adult.... 243 273 49 | 52.6 26.3 | 9.3 
PO scsss ...-, Banka; Klabat Bay ..... 124885 | Male, young 190 209 45) 45.7 | 21.6 9.4 
ts dn wevaeta dies ern ...... 124886 Female, young. Se) Se) Ge Weiceacticnaccleucs 
Mus cremori- | Banka; Tanjong Reng 124695 Female, imma 113 1538) «1225 | 30.3 | 14.6 | 5.9 
venter, sam. ture 

Do.........| Banka; Klabat Bay ..... 124887 a see aetininhaanaia 30.0 14.0 5.7 
Dc wscequubignds GO ..............-----, 124889 | Male, immature../| 105 136 | 26 |......| 18.8 | 5.9 
iucascacas Billiton; Bukit Menguru 125021 Male, adult........ 134 182 26 | 33.5) 15.2 5.7 


MUS NEGLECTUS Jentink. 


Doctor Abbott secured the young of a medium-sized rat at Tanjong 
Poetak, Billiton, which may be referred to this species provisionally. 
It is so young that the second molars are scarcely up. No rat of this 
group was taken on Banka. 


MUS ASPER Miller. 


Good series of this species were obtained on both Banka and Billiton. 
Considerable individual variation is seen in the color of the under- 
parts. In some specimens it is almost entirely white or whitish gray, 
while in others it is very completely washed over with ochraceous 
buff. The series from the two islands differ in no way from each 
other nor from specimens from the Malay Peninsula. See table of 
measurements, page 506. 
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Measurements of Mus asper. 


} 














>. a a a a 
Ss |g = & = S 
B\E |B |8:\/22/8 
, Num- zc @ |Selasllale 
Locality. ber, Sex 5 E Ee "2 $3 a 
c > a? == —s | eS 
S a te ee 
> 3 = 2 & ce 
o & |= o o = 
mm, mm, mm. mm, min, wm. 
Banka; Bukit Parmissan ........... SORTED | TERI GONE inc ckclacccaskccnccalseosct] MO Tesneue 5.5 
Banka; Tanjong Pamuja........... ROEONS becawd Mss aéupnaack 129 | 116 | 31.0 | 31.7 | 14.9 4 
WD se ccceasactacwsocwace ‘ 124764 2 1° Ee Pe Ciechtulivrses ». 2 
DE ciccine he phoabbansecns weeee-| 124765 0 | 15.0 5 
Banka; Klabat Bay.... cS ern 15.0 4 
TN kn Cinch edakmknse ie okben aed 124897 Ce fasewee 5.6 
Banka; Tanjong Rengsam ......... 124693 .6 | 14.8 5.5 
Banka; Bukit Parmissan ...........| 124751 8 | 14.0 5.1 
Banka; Klabat Bay.. .--| 124894 5 14.6 5.0 
Do oo---| 124896 5 14.6 5.4 
tip sbunehuteesecuuwncuseuceree 124898 -5 | 15.3 5.6 
Do «e-ee--| 124899 .7 | 14.9 5.5 
Ds vidvausaalcstncesstcnesastiann 124900 4) 14.7 5.1 
Do ve .---| 124901 7) 14.9 5.0 
Billiton; Buding Bay ..... Mited 124978 -9 | 14.5 5.4 
PD imnunen pecal SE Keowee Dc nctsecueudaldnngudhcanubelapenies ee ins eaen 5.0 
MN cnckdt cheesiea vans casewe 124981 |..... Peeacacincwaeues Ben’ Vivanco 27.0 | 31.4 | 14.0 5.0 
Billiton; Bukit Menguru ... sone] REED lovoos Pa sicdadeneie 124 102 | 27.0 | 29.8 13.5 5.0 
RS oe cali eneknat ; : 7 125016 |..... ee 135 119 | 29.0 | 32.8 | 14.6 5.5 
DD cscracenasaa ‘ ‘ 125017 |..... Pi ciaiesacsces 134 112 | 29.0 33.0 15.0 5 
RS siti ba é 125018 |..... Cinniacdat Udcalenadoaliweusticanenh 31.0 | 14.2 5 
silliton; Buding Bay ooeseee| 126082 | Female adult.....|....../......|.-...-| 82.1 | 14.8 5 
Billiton; Bukit Menguru --| 125018 |..... SS 135 123 | 29.0 2 | 14.4 
ere A 616600) EE Laake Wi x0 2ebndakeks 130 115 | 27.0 | 33.7 | 15.2 





MUS CLABATUS, new species, 


Type.—Old adult female, skin and skull, Cat. No. 124888, U.S.N.M., 
collected at Klabat Bay, island of Banka, east of Sumatra, June 25, 
1904, by Dr. W. L. Abbott. Original number 3439. 

Diagnostic characters. —A member of the Mus concolor group, most 
like Mus surdus Miller from Simalur Island, from which it is indistin- 
guishable externally, but differing from it and the other members of 
the group in the shape of the external plate of the infraorbital foramen. 
This plate in Mus clabatus is narrow antero-posteriorly and its anterior 
edge is inclined backward instead of ascending vertically. 

Color.—Type: Entire upper parts and sides, a coarse ill-defined griz- 
zle of dull ochraceous buff and blackish brown, the former more con- 
spicuous along the sides. Underparts and inner surface of limbs a 
dirty grayish white. A fairly well-defined line of demarcation between 
the color of the sides and the belly. Ears, brownish, darker exter- 
nally, lightly sprinkled with fine brownish hairs inside and out. Feet 
dirty white. Tail dark uniformly brownish, twelve scales to the cen- 
timeter along the middle. Three brownish hairs subtend each scale 
and about middle of tail equal in length 1} scales; at tip of tail they 
equal about 2 scales in length. 

Mammex.-—Inguinal 2-2; pectoral 2-2=8. 

Skull and teeth.—The skull differs from that of all the members of 
the Mus concolor group that I have examined in the narrow external 
plate of the infraorbital foramen. The anterior edge of this plate 
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slopes backward and does not project antero-superiorly in a well-marked 
rounded angle. The audital bulla in J/us clabatus is more compressed 
laterally and deeper dorso-ventrally than it is in the other members of 
the concolor group. The teeth are much worn in the single specimen. 
Compared with the type of J/. swrdus the last upper molar is reduced 
in size. 

Measurements.—Type: Total length, 281 mm.; head and body, 143; 
tail vetebree, 138; hind foot, 25; greatest length of skull, 31; palatal 
length, 17.1; palatilar length, 15.3; zygomatic breadth, 14.9; interor- 
bital constriction, 5.0; nasals, 10.9; diastema, 9.9; width of external 
plate of infraorbital foramen at middle, 3.7 (in J/. surdus, type, 4.2); 
maxillary tooth row (alveoli), 5.6; mandible, condyle to front of 
symphysis, 18.2; mandibular tooth row (alveoli), 5.2. 

Specimens examined.—One, the type. 

Remarks.-—Mus clabatus, while indistinguishable externally from 
M. surdus, is easily separable by the shape of the external plate of 
the infraorbital foramen, not only from it, but also from Mus concolor 
of the Malay Peninsula, from Sumatran and Bornean forms of concolor 
and from Mus pul/us from Tioman Island. 


VIVERRA TANGALUNGA Gray. 


1905. Viverra tangalunga Wit.uixk, Natuurkundig Tijdschrift Nederlandsch- 
Indié, LXV, p. 210. 
Two individuals were collected by Doctor Abbott on the island of 
Billiton. None were taken on Banka. For table of measurements, 
see page 600. 


PARADOXURUS HERMAPHRODITUS (Pallas, in Schreber). 


Two Paradoxures were secured in the island of Banka. They show 
no appreciable differences in respect to color and to shape and size of 
skull and teeth from specimens of Puradorurus hermaphroditus from 
the Malay Peninsula. For table of measurements, see page 600. 


PARADOXURUS CANESCENS, new species. 


Type.—Skin and skull of adult male, Cat. No. 124943 U.S.N.M., 
collected at Tanjong Batu, island of Billiton, between Sumatra and 
Borneo, July 19, 1904, by Dr. W. L. Abbott. Original number 3520. 

Diagnostic characters.—Similar to Paradorurus philippinensis, of 
the Philippine Islands and Borneo, but with a decided gray color about 
the head and the anterior third of the body. 

Color.—Type: Sides of nose and region of base of whiskers, whitish 
cream buff; nose and top of nose back as far as line connecting inner 
canthus of eyes, brownish black, which color extends as a ring about 
5 mm. wide around the eye and downward to the lips for a width of 
10-12 mm. behind base of whiskers. Ill-defined spot under eye dirty 
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white, blending into the color of the cheeks which are a grizzle of 
dirty white and dull black. A small ill-defined blackish spot is found 
15-20 mm. posterior to outer canthus of eye. Area between eyes and 
line connecting anterior edges of ears an indefinite dirty white with a 
slight amount of the blackish of the bases and the tips of the hairs 
showing. This dirty white color with almost no blackish showing 
extends backward along the side of the head, under the ear and above 
the dark cheek area and spot. Top of head, between ears, an equal 
indefinite mixture of dirty white and dull black. (In Paradoxurus phil- 
‘ppinensis this region is black.) Ears dull blackish on the outside and 
with a few dirty white hairs on the inside. Anterior third of upper 
parts of body, top and sides of neck, an indefinite mixture of cream 
buff and black, the underfur and basal 5 or 6 mm. of the hairs being 
blackish, the middle 5 mm. of the hairs being cream buff, and the 
terminal 5 mm. black. The posterior two-thirds of the upper parts 
and basal fourth of the tail is generally similar to the anterior por- 
tion of the upper parts, but with the cream buff replaced by buff. 
A fairly well-detined median blackish stripe about 7 mm. wide is found 
along the lower two-thirds of the back, on each side of which are 
seven or eight ill-defined spots in a longitudinal row. Outer sur- 
faces of thighs and upper portions of the forelegs similar in color 
to the anterior third of the body. Fore and hind feet and terminal 
three-fourths of tail dull black or brownish black. . Chin, throat, and 
anterior underparts and inner side of thighs and forelegs dirty white 
or cream buff, the blackish bases of the hairs showing through every- 
where. Rest of underparts, generally dark buffy, and the dark bases 
of the hairs less conspicuous. 

Skull and teeth.—The skull and teeth of Paradorurus canescens are 
a trifle smaller than they are in specimens of P. philippinensis from 
Borneo. Many specimens of /?. hermaphroditus from the Malay 
Peninsula show that there is much variation in regard to size of skull 
and teeth, so that the slightly smaller size of the Paradoxure from 
Billiton may not be specific. 

Measurements of the type.—Head and body, 510 mm.; tail vertebre, 
385; hind foot with and without claws, 78, 75; greatest length of 
skull, 99.3; upper length, 90.7; -basal length, 93; basilar length, 90.5; 
condylo-basal length, 98; palatal length, 43.7; zygomatic breadth, 57.2; 
breadth of brain case above roots of zygomata, 33.6; interorbital con- 
striction, 11.1; front of canine to back of last molar (alveoli), 36; 
mandible, condyle to front of symphysis, 71.5; front of canine to back 
of last molar (alveoli), 38.6. 

Specimens examined. —Three, all from Billiton; the type, an adult 
male from Tanjong Batu, an adult female from the same place, and an 
adult female from Bukit Menguru. 
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if Remarks.— Paradoxurus canescens is generally lighter in color and 
d grayer in the anterior portions than any other species I have seen. 
d In grayness of head it is approached by P. brunnipes Miller, but the 
brown feet of the latter are distinctive. None of the other species 
ne have the distinct gray area between the ears that 7. canescens has. 
iS ARCTOGALIDIA MINOR, new species. 
ye 
al Type.—Adult female, skin and skull, Cat. No. 124984, U.S.N.M., 
Z. collected at Buding Bay, island of Billiton, between Borneo and 
id Sumatra, August 3, 1904, by Dr. W. L. Abbott. Original number, 
= 3532. 
m Diagnostic characters.—A dwarf form of Arctogalidia stigmatica, 
ge similar in color and markings to A. fusca Miller from Pulo Kundur, 
he but distinctly smaller. 
ts Color.—Type: General color above most like Ridgway’s smoke-gray; 
r- under fur and bases of hairs dark broccoli brown, subapical band on 
ff. hairs, dirty white; apical ring, blackish brown. Three fairly well- 
nd defined blackish lines, 4-5 mm. wide extend along the middle of the 
re back, from region of shoulders nearly to root of tail. Head, gener- 
ir- ally dull blackish, faintly grizzled between the eyes with buffy white. 
or Ears blackish. Side of neck posterior to ears and in frontof shoulder, 
al buffy white. Feet blackish. Underparts generally an indefinite, 
nd dirty grayish color; in the inguinal region, clay color. Basal third of 
te tail above and below similar to back, distal two-thirds blackish. 
y- Skull and teeth.—These differ from those of related species in their 
es smaller size. Greatest length of skull, 87.5 mm.; typeof Arctogalidia 
fusca, 98.5; adult male, Cat No. 142341 U.S.N.M, from western Bor- 
re neo, 110.8; greatest width of skulls, respectively, 46.7; 62.3; 67.4. 
m Measurements of type.—-Head and body, 440 mm.; tail vertebre, 
ay 435; hind foot, with and without claws, 74, 68; greatest length of skull, 
all 87.5; upper length, 80.5; basal length, 81.5; basilar length, 79; condylo- 
ym basal length, 86; palatal length, 47.5; zygomatic breadth, 46.7; width 
of brain case above roots of zygomata, 30.3; interorbital constriction, 
e, 10; front of canine to back of last upper molar, 31.8; mandible, con- 
of \ dyle to front of symphysis, 64.3; front of canine to back of last lower 
D3 molar (alveoli), 34.8. 
2: Specimens excamined.—One, the type. 
yn- Remarks. — Arctogalidia minor needs no comparison with other 


species of the genus as it is at once told by its small size. 
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Measurements of speeimens of Paradoxurus, Viverra, and Arctogalidia from Banka and 











Billiton. 
=] “a os Ss 
- |6 |e |g re. 
| | ‘ 3 = 2 | 3 |BSS 
- . IB = 3s | 3 lees 
Num- | g g Z < a 5 is45 
- Name. | ber. Sex. = 2 ise} = & 2 ale 
| a | Be pao) S @ [°°%s 
Ee > lg = cm = ots 
| oo z z 3 ee 
} 3 = = = a Sse 
| is Ss is = 3 @ 258 
| | ; & & = = N |& 
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Paradoxurus hermap hr o- 124864 | Female adult..... 525 440 78 80 | 95.7 | 54.2 2 
ditus. 
Mic cotesenbacamesien 124902 | Male adult....... 540-450 81 8 | 101.3 65.8 | 37.4 
Paradoxrurus canescens. @ 124943 |..... De vcvanaue seas 510 385 75 78 93.0 57.2) 36.0 
i toctasesenvinadt a 124944 | Female adult..... 480 370 70 71 87.6 50.4, 32.8 
inditihunseaec eneee 125023 |..... Pin chemeucay | 465 | 405 73 76 | 89.6 | 50.0! 34.8 
Viverra tangalunga......... 124945 |..... Ml cniaclenes a6 | 650 305 95 97 107.3 54.5, 42.6 
I ic haact bnvehemiece ies 125025 Male adult ....... 620 300 103 105 | 108.7 | 56.7) 44.7 
Arctogalidia minor. ........ a124984 | Female adult..... 440 435 68 74 | 81.5 | 46.7) 31.8 
| | | | 
a Type. 


TUPAIA INFLATA, new species. 


1888. Tupaia javanica JENTINK, Mus. d’ Hist. Nat. Pays-Bas, XII, 1888, p. 117. 


- 1890. Tupaia javanica Jentinx, Notes from Leyden Museum, XXII, p. 152, 
March, 1890. 


1905. Tupaia javinica Wituink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
LXV, p. 298. 

Type.—Adult male, skin and skull, Cat. No. 124709, U.S.N.M., col- 
lected at Tanjong Rengsam, island of Banka, east of Sumatra, May 
20, 1904, by Dr. W. L. Abbott. Original number, 3241. 

Diagnostic characters.—A small member of the genus related to 
malaccana, javanica, and minor. It is larger than malaccana (hind 
foot 38 against 34) with a darker belly and obscured shoulder stripe. 
It is about the same size as javanica, but much lighter both above 
and below, and with longer tail. The skull is slightly larger than that 
of malaccana, decidedly shorter than that of javanica, and has the 
brain case more inflated than in either of them. In comparing inflata 
with mznor in the British Museum, Mr. Miller noted that the skull of 
inflata is slightly greater in size, and has the brain case conspicuously 
deeper and more inflated than it is in minor. 

Color.—Type: Upper surface of head and body a fine grizzle of 
black and a color between russet and tawny olive, the russet being 
more conspicuous anteriorly and the tawny olive posteriorly. Sides of 
body, outer surfaces of legs and feet similar in color to the back, but 
the black of the hairs not so much in evidence. Cheeks and sides of 
neck almost pure light russet with a slight grizzling of black. Chin, 
throat, anterior part of chest, inner side of forelegs and posterior part of 
belly, a light dull ochraceous or ochraceous-buff, darkest in the throat. 
Middle of the underparts has a suffused patch 25 or 30 mm. in width 
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formed by an extension of the colors of the sides. Inner side of hind 
legs grayish. Hairs of the tail, blackish, ringed with a light tawny 
olive above and below with conspicuous rings of grayish which is the 
color of the base of the hairs below. 

Color of the rest of the series: Upper parts as in the type. The 
majority of the specimens have the underparts more grayish and less 
ochraceous than has the type. In all there is a suffusion of the color 
of the sides over the middle of the belly. Two of the specimens, Cat. 
No. 124985, from Billiton, and Cat. No. 124909, from Banka, have 
the tails in a different pelage from the others, the base of the hairs 
underneath being tawny ochraceous and ringed above and laterally 
with a slight tint of the same color. 

Skull and teeth.—The skull is distinctly smaller and with a shorter 
rostrum than that of Zupaia javanica and with more inflated brain 
case and bulle. It is slightly larger than the skull of 7. malaccana and 
with more inflated brain case and bullw. The teeth of Zupata inflata 
average a little larger than those of 7. malaccana and a little smaller 
than those of 7. javanica. 

Measurements.—External measurements of type.“ Total length, 322 
mm.; head and body, 150 (155, 139); tail vertebrae, 172 (130, 146); 
hind foot, 38 (35, 34). 

Cranial measurements of the type.—Greatest length of skull, 39 mm. 
(43.5, 37.5); condylo-basal length, 37 (40, 35); basal length, 34 (37, 
31); palatal length, 20 (22.5, 18); zygomatic breadth, 22 (23, 21); 
least interorbital breadth, 13 (13.5, 12.5); breadth of brain case above 
roots of zygomata, 17.5 (17.5, 17); height of brain case, middle of 
basioccipital to top of vault of cranium, 13.5 (12, 12); breadth of pal- 
ate between middle molars, 7.5 (7.5, 6.5); maxillary tooth row, exclu- 
sive of incisors (alveoli), 13 (14, 12.5); mandible, condyle to front of 
symphysis, 26 (28, 25); mandibular tooth row, exclusive of incisors 
(alveoli), 13 (14, 12.5). 

Specimens examined,—Six skins and skulls, three from Billiton and 
three from Banka. 

Remarks.— Tupaia inflata is apparently a well-marked form, easily 
distinguishable from 7: jananica and 7: malaccana. As noted above, 
Mr. Miller in comparing 7: inflata with 7. minor found them readily 
separable by cranial characters. 


“The figures in parentheses are those of an average specimen of T. javanica and 


T. malaccana, respectively. For measurements of the series see table page 603. 
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TUPAIA DISCOLOR, new species. 


1905. Tupaia ferruginea Wituink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
LXV, p. 298. 


Type.—-Adult female, skin and skull, Cat. No. 124703, U.S.N.M., 
collected at Tanjong Rengsam, island of Banka, east of Sumatra, May 
24, 1904, by Dr. W. L. Abbott. Original number, 3262. 

Diagnostic characters.—Similar to Tupaia ferruginea Raffles, but 
lower half of back distinctly grayish, belly tawny (as in 7. chrysogaster 
Miller) instead of grayish. Shoulder stripe conspicuous, bright tawny 
instead of grayish as in ferruginea. Teeth smaller, bulle and brain 
case more inflated than in ferruginea. 

Color.—Type: Upper parts of head, neck, anterior half of back and 
outer sides of forelegs has the general effect of a deep, rich hazel tinely 
grizzled with blackish. At the middle of the back this effect passes 
into a grizzle of raw sienna and black, extending over the posterior 
half of body and outer side of hind legs. Brightest portions of the 
underparts (middle of belly, axille, and bordering sides of neck) dull 
tawny ochraceous gradually lightening out elsewhere into dull ochra- 
ceous buff. The conspicuous shoulder stripe, ochraceous rufous. 
Upper surface of tail blackish, finely and sparingly grizzled with cream 
buff. On the under surface of tail a dirty cream-buff predominates 
except along the outer edges, where the colors are the same as the 
upper surface. Feet blackish brown, sparingly grizzled with the light 
colors of the legs. 

Skull and teeth.—Skull similar to that of Zupaia ferruginea, but 
slightly smaller, with smaller teeth, the crowns of first and second 
maxillary molars more nearly quadrate, bulle distinctly larger, and 
brain case more inflated. 

Measurements.— External and cranial measurements of the type:¢ 
Total length, 395 mm.; head and body, 220; tail vertebrae, 175 (collec- 
tor’s measurements); hind foot, 49 (from dried skin); greatest length 
of skull, 495; basal length, 44; condylo-basal’ length, 47; palatal 
length, 27; upper length, 48; zygomatic breadth, 25.5; least inter- 
orbital breadth, 14; breadth of brain case above roots of zygomata, 19; 
breadth of palate between middle molars, 10.5; maxillary tooth row, 
exclusive of incisors (alveoli), 19; mandible condyle to front of sym- 
physis, 34; mandibular tooth row, exclusive of incisors, 19. 

Specimens examined.—Nine skins with skulls, one odd skull, and 
two in alcohol, collected at Tanjong Rengsam; two skins with skulls 
and one in alcohol from Klabat Bay. 

Remarks.—The series of skins and skulls is very uniform. There’ 
are no noticeable individual variations; an immature individual has 


@ For measurements of the series see page 603. 
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the same color pattern as the adults. Zupaia discolor is apparently a 
very distinct species though related to ferruginea, but differs sharply, 
as mentioned above. Mr. Gerrit S. Miller, jr., who compared speci- 
mens of it with forms in the British Museum, noted that externally it 
is much like hypochrysa, but upper parts distinctly more red anteriorly 
and more gray posteriorly, the two regions forming a noticeable con- 
rast of which there is none in hypochrysa. Underparts much lighter 
than in Aypochrysa, especially on posterior half of belly and inner 
surface of hind legs. In Aypochrysa the inside of hind leg is so dark 
that it forms no noticeable contrast with the outer side, while in d/s- 
color the contrast is sharp and very conspicuous. The same differences 
are found in both species, but to a less degree in the front legs. 
Shoulder stripe practically absent in /ypochrysa, noticeable though 
small in d/scolor. Tail as in hypochrysa, but not quite as long haired, 
and longitudinal lines on underside less distinct. Skull and teeth 
noticeably smaller than in hypochrysa. 


External and cranial measurements of tree shrews from Banka and Billiton. 
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Do.............. Banka, Tanjong Reng- 6124709 ....do... 150 72 
sam. 
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kudn. 
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a Alcoholic. bSkin and skull. ¢ Type 4Skull only. e Young. 


CYNOPTERUS BRACHYOTIS (Miiller). 


Seven specimens from Banka and eighteen from Billiton. [ can find 
no differences between these and specimens of Cynopterus .brachyotis 
from Borneo, the type locality. (See table of measurements, page 604.) 
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Measurements of Cynopterus brachyotis from Billiton, Banka, and Borneo. 


| 


Num- 


Name. Locality. hor 
er. 


Sex. 


Ear from crown. 
Second finger. 


Forearm. 
Third finger. 
Fourth finger. 
Fifth finger. 


Tail. 


mm, mm, mm, mm, mm. mm, mm, mm.|mm, 
Cynopterus brachyotis. Billiton. 124950 Male, adult...14.0 7.4 63 41 93 80 80 26 | 14.0 
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ON orn are et ae do ../124955!..... ___ es 15.0 | 8.0; 62) 43) 95! 78} 78| 26) 14.0 
EE ee Eee. do .. 124956 ..... 7 ee 15.0 6.5) 64 43 100, 8&1 83 26 | 14.0 
Do.. ee es ee do 16.0 | 7.0 62 44 100 86 &3 25 | 12.0 
Dh akccasweentamebaakwe do ...124958)..... ond gaits 14.0 | 7.0 62 41 92 81 77 23 | 13.0 
SD Witvss np eeneee ates -do.. q Ms ccakeee 17.0 | 7.5 60 40 93 77 80 24 | 14.0 
Ee ee Banka. ./124722)..... Dacca ake 15.0) 8.5) 68 | 45| 97 78 81 24 | 13.0 
OS okies taced ae Al. oes MG cance 17.0} 5.0) 66| 48) 98; 87) 85| 27] 14.0 
PP abies caoeanedes Borneo . Male, adult... 13.0 6.5 60) 40 91 79 | 76) 25| 13.0 
RO cb tadicwnee tebe do . .'142383)..... OP cxcoduas 1.0/9.0; 60| 44) 97) 78) 76| 25) 14.0 
SOP rasa gnnewatienéutoe die do.. 362 Female.adult 17.0 9.0 66 43) 104) 88 85/| 27) 16.0 
_ eee itivenee do ...142366'..... OO. sskaees 15.0 | 7.0) 62| 43] 97) 82) 81) 25] 13.5 
Oe ewan 000eGO ..|142000)....6 PR acuanad 14.5, 7.0! 63; 41; 9 | 84/82! 26] 16.0 
PD sickesseunvacontunate do ../142871)..... 6 wcckcen 14.0 7.5 64 41 ate | 78 78 25 | 13.0 


RHINOLOPHUS SOLITARIUS Andersen. 


1905. Rhinolophus solitarius ANDERSEN, Ann. and Mag. Nat. Hist., 7th ser., XVI, 
August, 1905, p. 250. 

One specimen of a Rhinolophus secured by Doctor Abbott at 
Tanjong Pamuja, Banka, has been made the type of this species 
by Dr. Knud Andersen. In his diagnosis it is said to be ‘allied to 
Lh. trifoliatus {found on Borneo, Malay Peninsula, Java', but slightly 
smaller and with very short tail and tibia. Forearm 46.5 mm.” 

No bat of this genus was collected by Doctor Abbott on Billiton. 
Jentink“ records one specimen of RAinolophus trifoliatus from that 
island. 

HIPPOSIDEROS GALERITUS (Cantor.) 


A large series of this bat in formalin was collected by Doctor 
Abbott on Banka. They have been kindly identified as this species 
by Dr. Knud Andersen, who has compared the alcoholics and skulls 
with the type of //ipposideros galeritus and other species of the ga/- 
eritus section of the genus. Dr. Andersen gives the following maxi- 
mum and minimum measurements: 12 adult males: forearm, 50.3- 
48.3 mm.; metacarpal, third digit, 38-34.7; first phalanx, third digit, 
17.5-15.2; second phalanx, third digit, 17.8-15; tail, 28-23; lower leg, 
19.2-18; 7 adult females: forearm, 51.5-50 mm.; metacarpal, third 
digit, 39-35.2; first phalanx, third digit, 17-16; second phalanx, third 
digit, 17-16.7; tail, 29.5-26; lower leg, 19-18.2. 

No bats of this genus were taken on the island of Billiton, and none 
are recorded from there by Jentink. 


« Notes from Leyden Museum, XII, 1890, p. 152. 
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EMBALLONURA PENINSULARIS Miller. 


1890. Emballonura semicaudata Jentink, Notes Leyden Museum, XII, 1890, 
p. 154. 

1905. Emballonura semicaudata W iiurnk, Natuurkundig Tidjschrift Nederlandsch- 
Indié, LXV, p. 284 (Billiton). 

Two specimens from Tanjong Bedaan, Banka, and three from 
Tanjong Poetak, Billiton. Cat. Nos. 124746 male and 124747 female, 
U.S.N.M., Banka, measure, respectively: forearm, 44, 42; second 
tinger, 36, 36; third finger, 65, 66; fourth finger, 47, 46; fifth finger, 
42, 45; tibia, 15.5, 16; foot, 7.4, 6.5; tail, 12,11. Cat. No. 124998, 


. 
: 
| U.S.N.M., male, No. 124999 female, No. 125000 female, Billiton 
| measure, respectively; forearm, 42, —, 44; second finger, 35, 36, 38; 
third finger, 60, 67, 67; fourth finger, 44, 46, 48; fifth finger, 40, 45, 
46; tibia, 16.7, 17.5, 17.5; foot, 8, 7.6, 7.5; tail, 10, 11, 12. 
MYOTIS CARIMATZ Miller. 
Four specimens of a Myotis, none of them fully adult, taken on 
the small island of Mendanau, just west of Billiton show no apprecia- 
ble differences from Myotis carimate Miller of the Karimata Islands 
off the west coast of Borneo. 
t NYCTICEBUS BANCANUS Lyon. 
5 1905. Nycticebus tardigradus Wituink, Natuurkundig Tijdschrift Nederlandsch- 
. Indié, LXV; p. 181. 
, 1906. Nycticebus bancanus Lyon, Proc. U. 8. Nat. Mus., XX XI p. 536. 
A specimen of a slow lemur was secured by Doctor Abbott at 
; Klabat Bay, Banka. It is related to, but distinct from the Bornean 
t Nycticebus. For measurements of this and related species see table 
page 537 of this volume. 
| TARSIUS TARSIER (Erxleben). l 
r 1905. Tarsius spectrum Witunk, Natuurkundig Tijdschrift Nederlandsch-Indié, 
S XLV, p. 179 (Banka, Billiton). 
s | One specimen, an adult female, was taken at Buding Bay, Billiton. 
- ; The lower back, rump, and outer surface of fore and hind legs is gen- 
i- erally similar to Ridgway’s ochraceous-bufl; general color of back of 
- head and upper back an indefinite buffy gray or light brownish (can 
t, not be matched in Ridgway); face and an ill-defined band across shoul- 
r, ders, ochraceous or tawny-ochraceous. ‘‘ Iris pale grayish brown, 
d tail dull reddish brown, paler beneath at base; palmar and solar pads, 
d very pale brownish fleshy.” 





Measurements.—Head and body, 133 mm.; tail, 228; hind foot, 68; 
1e greatest length of skull, 37; basal length, 26.8; greatest width of skull, 
33.5; interorbital constriction, 2.4; front of middle incisor to back 
outer angle of last upper molar, 16.5. 





606 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXI. 


It is not at all probable that this specimen is true Zurs/us tarsier, 
but without more material and especially without examples from 
Java, which is probably the type locality, it is impossible to determine 
its status. 

It is apparently very different from Zursius bancanus Horstield, ¢ 
which is distinct enough to constitute another genus if Horsfield’s 
description and figures of the teeth represent a normal specimen. 
Doctor Abbott failed to securé any Tarsiers on Banka. 


MACACA PHURA (Miller). 


Macaens cynomolgus Wituink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
XLV, p. 175. 

Two Macaques were shot on Banka and two on Billiton, which do 
not differ essentially from Macaca pheura Miller of Nias Island. 
They are a little darker in color than most of the Nias specimens, but 
one of the latter is almost an exact match for the Banka-Billiton skins. 
I can see no real differences in the skulls. .The majority of the Nias 
specimens have slightly larger feet and weigh a little more than the 
Banka-Billiton ones, but these differences are well within the limits of 
individual variation. (See table of measurements of J/. pheura, 
page 606.) 


Measurements of Macaca pheura. 











é . | | Se \Sz 

Locality — Sex. Age. cit ne 3 ee ee 

22 = = 2 & 2s 

m - | a Pe Pe 

mm, | mm.| mm. qms. lbs 

Billiton: Tanjong Batu.............. 124969 Male .... Old adult... 485 180 | 122 4,536 10 
Me hort ceconnscudespaanapas 124970 |....do...| Adult ...... 450 445 113 4, 423 93 
Banka: Tanjong Rengsam .......... 124710 ....do...| Oldadult..., 442 435 | 119 4,536 10 
Banka: Tanjong Pamuja............ 124863 |....d0...|..... Bi exnnal 435 | 520) 122 5,330 11? 
Nias; Siaba Bay.......... cto nvecs! SEED Linedlllls csi GED acneee 130 490} 122 5,108 li} 
i ateigin cans rads ca .| 121869 | Female.}..... a 385 | 400} 110 2,948 63 

TD dctdvensdacwsatsencnes che csabat «121870 | Male ...)..... a sa 460 480 | 130 4,990 1] 
i ne ac can kawann oedsee 121871 ....do...| Oldadult...| 450 | 500| 128 4,876 103 
WEOWE: DRGNGURTNG.. 0c. ccccssccccissess Og ae ee ee BP stance 190 | 560) 140 5,443 12 
BE acd dvkinsincsthanbtbacels 141372 |....do...| Adult ...... 475) 515 | 138 5,897 13 
aType. 
Measurements of Presbytis cristata. 

2 =Z 

Locality — | Sex. Age. <3 : = 5 

en = > 

| a 2 aaa 

mm.| mm. mm. gms. = lbs 

Billiton: Tanjong Batu.............. 124971 | Female. Adult ...... 470 655 | 140 | 6,350 li 
Banka: Tanjong Rengsam .........-. 124711 |.... ee ee ee 460 680 135 5,783 123 
DD cain ce niuhihe capers ernbkeend 194712 |....€0...]..... WB scans 495 645 135 6,010 138 
et id) capi pedeposacdaraps 8ekens 124718 |....40 ...|..... Me sianes 510 650 142 6,464 iy 
Banka: Tajong Tedong.............. 124725 | Male ...)..... P cadkpa 545 735 150 8,164 18 


« Zoological Researches in Java, 1824, description, plate of entire animal and figures 
of teeth ‘‘G’’ on a second plate. (Pages and plates are not numbered.) 
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PRESBYTIS CRISTATA (Raffles). 


1905. Semnopithecus pruinosus WILLINK, Natuurkundig Tijdschrift Nederlandsch- 
Indié, XLV, p. 170. 


Four specimens from Banka and one from Billiton. They differ in 
no essential respects from specimens from Sumatra. The light colored 
subapical rings in three of the five skins are less conspicuous than they 
are in Sumatran examples. (For table of measurements see page 606.) 


NOTES BY DOCTOR ABBOTT ON HIS COLLECTING 
STATIONS. 


(See Map, page 577.) 


BANKA. 


Tanjong Rengsam.—May 20 to 28, 1904. The coast at Tanjong 
Rengsam is rather flat, with low hills in the interior. The neighbor- 
hood is mostly covered with secondary jungle and patches of lalang 
grass. There is one piece of heavy foiest on the seashore, covering 
about 1 square mile, which has been preserved by the Bankanese for 
the sake of the timber. Some small plantations of cocoanuts are on 
the shore. Only four or five families live here. At the mouth of the 
Jering River, 3 miles away, is the large kampong [village] of Nyor. 
The natives are all Bankanese. 

Tanjong Tedong.—May 31 to June 4, 1904. At Tanjong Tedong 
is a bluff extending along the seashore. Most of the neighborhood is 
covered with secondary jungle, the swampy land only being covered 
with heavy forest. The small kampong of Tanjong Tedong lies on 
the shores of the strait opposite Pulo,Nangka Besar [not shown on the 
map]. The inhabitants are Bankanese. 

Tanjong Bedaan and Parmissan.—June 6 to 15, 1904. Tanjong 
Bedaan (Bedaan on the chafts) is a rocky point, the neighborhood 
mostly covered with secondary jungle, much of it old. A good deal 
of tin mining is carried on in the neighborhood. The large kampong 
(100 houses) of Parmassan (or Parmissan) lies about a mile inland, in a 
northeast direction. Bukit Parmissan is a range of hills, 5 or 6 miles 
long, lying 2 or 3 miles back from the sea. Its highest point is 1,600 
feet, and is the second highest peak in Banka. The lower slopes of 
Parmissan Hill are covered with small jungle or dense scrub, at least 
the parts nearest the kampong, but the upper parts are covered with 
high open forest. Kampong Parmissan is inhabited by Sumatran 
Malays. Most of the parits, or tin diggings, are situated on the sea- 
shore, and a number of Chinamen live there. 

Tanjong Pamuja.—June 17 to 21, 1994. Doctor Abbott made 
no special notes on this place. His account of the north shore of 
Banka is under Klabat Bay, below. 
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Klabat Bay.—June 22 to July 3, 1904. The north coast of Banka 
is fronted by broad beaches of white sand, separated by rocky points. 
The anchorages are not very good. It is necessary to anchor three- 
quarters of a mile from shore, as the holding ground is not very good 
in the hard sand. The coast line is thinly inhabited, and covered with 
forest, with a fringe a casuarinas behind the sand tracts. There are 
a few parits (tin diggings) a few miles inland, and on the coast during 
the fine season a number of Bankanese and Chinese live in temporary 
huts or shelters, fishing for the supply of the tin miners. 

The west coast of Klabat Bay near the entrance is covered with 
heavy forest intersected with many paths made by woodcutters. It is 
mostly rolling country and dry at all seasons, a good place for collect- 
ing, but the coral reefs project so far from shore that it was a very 
inconvenient place for me to work. I had to anchor 14 miles from 
shore. 

The east side of Klabat Bay is inhabited and for the most part 
swampy or covered with secondary jungle. Many tin diggings occur 
not far inland. Around the head of Klabat Bay are many villages and 
tin diggings. 

Tanjong Mengkudu.—July 3 to 4, 1904. Doctor Abbott made no 
notes on this locality. It is opposite the small Pulo Mengkudu on 
the map. 

MENDANAU. 


Pulo Mendanau.—July 14 to 15, 1904. Pulo Mendanau is about 
8 by 7 geographical miles and lies west of Billiton, separated by a 
strait 34 miles wide and 10 fathoms deep. Much of the surface is 
low and swampy. The highest hills are about 600 feet high. There 
is very little virgin forest left, the jungle being mostly scrubby sec- 
ondary, and there are large tracts of lalang. Besides the animals 
obtained, a form of Zragulus kanchil is said to exist. It is not found 
on Billiton. No napu exist and no pigs. 


BILLITON. 


Billiton is about 43 miles square and contains about 1,600 square 
miles. The surface is mostly low, rolling hills, presenting a flat 
appearance from the sea, with isolated higherhills. The highest 
points are Tajem Laki and Tajem Bini, each“about 1,770 feet high. 
The island has been largely worked for tin during the past fifty-two 
years, but the production of tin is now diminishing. 

There is no heavy forest left upon the seacoast, but there is said to 
be a good deal left in the interior, especially in the south and west. 
I only found one small tract of virgin forest, on and around Bukit 
Mengiru, west of Buding Bay. The rest of the island is covered with 
secondary jungle and tracts of lalang (coarse grass). 
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a There are about 9,000 Chinese miners. The native inhabitants are 
3. Malaysand a *‘ wild tribe” called ‘‘Orang Sikka,” who live exclusively 
- in their boats and do not cultivate the land, living on the produce of 
d the reefs and sea. 

h Besides the animals obtained, pigs were common, in some places 


re evidently very abundant. I hada glimpse of only one. Tenggéling 
- (Manis) is said to exist. The Tupai blang (Sezurus ** prevostii”) is said 
y to occur, but is rare. I did not see it. 
sh LIST OF MAMMALS RECORDED FROM THE ISLANDS OF 
is BANKA, BILLITON, AND MENDANAU, WITH FIELD 
t- NOTES ON THOSE COLLECTED AND OBSERVED BY 
DOCTOR ABBOTT. 
, BANKA. 
m 
Manis javanica.—Jentink, Mus. d’ Hist. Nat. Pays-Bas, XII, Cat. Syst. Mammiféres, 
rt p. 216. Manis javanica—Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 
1905, p. 269. Not taken by Doctor Abbott, but ‘‘said to be common.”’ 
ir 


Tragulus bancanus, p. 576. 

rd ’ Tragulus luteicollis, p. 579. 

Muntiacus bancanus, p. 582.—‘‘ Native name Kijang.”’ 

Rusa brookei.—‘‘ Besides the animals obtained, I saw Cervus equinus, tracks only; 


a saw some horns in possession of the natives, all very small. The Bankanese said 
- Rusa and Kijang were numerous on Tanjong Penyusuh, but I did not go there, as it 
was not possible to anchor near shore.’’ Recorded by Jentink ¢ and by Willink ? as 
Russa equina. 
Sus oi, p. 585.—‘‘The only (four) pigs I got were all immature and are, I think, of 
ut one species.”’ 
a Sus vittatus Witurnk, Natuurkundig Tijdschrift Nederlandsch-Indié, XLV, p. 183. 
is Ratufa polia bancana, p. 587. 
re Sciurus bangkanus, p. 589. 
~ Sciurus tedongus, p. 591. 
Is Sciuropterus aurantiacus.—Jentink, Mus. d’Hist. Nat. Pays-Bas, XII, Cat. Syst. 


Mammiféres, 1888, p. 6. 
nd Sciuropterus sagitta.—Jentink, Mus. d’Hist. Nat. Pays-Bas, XII, Cat. Syst. Mam- 
miféres, 1888, p. 6. Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 
1905, p. 232. 

Petaurista.—‘‘ Said to occur, but I did not meet with it.’’ Not recorded by Jentink 
or Willink. 





re Nannosciurus bancanus, p. 594.—‘‘The little Nannosciurus occurs locally and is 
lat then common.”’ 
st Mus firmus, p. 594. 
h. Mus cremoriventer, p. 595. 
a Mus asper, p. 595. 
ed Mus clabatus, p. 596.—‘‘ Rats were scarce on Banka.”’ 

Viverra tangalunga.—Jentink, Mus. d’ Hist. Nat. Pays-Bas, IX, Cat. Osteol. Mam- 
to miféres, 1887, p. 90. Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 
st. 1905, p. 210. Not taken by Doctor Abbott, but in his notes it is said to occur. 
vit Viverricula malaccensis Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
i a # 


@Mus. d’Hist. Nat. Pays-Bas, IX, Cat. Osteol. Mammiféres, 1887, p. 149. 
> Natuurkundig Tijdschrift Nederlandsch-Indié, XLV, 1905, p. 190. 


Proc. N. M. vol. xxxi—06——40 
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Paradoxurus hermaphroditus, p. 597. 

Linsang linsang.—Prionodon gracilis, Jentink, Mus. d’ Hist. Nat. Pays-Bas, IX, Cat. 
Osteol. Mammiféres, 1887, p. 92. Lingsanga gracilis Willink, Natuurkundig Tijd- 
schrift Nederlandsch-Indié, LXV, 1905, p. 212. 

Arctictis binturong.—Jentink, Mus. d’ Hist. Nat. Pays-Bas, IX, Cat. Osteol. Mam- 
miféres, 1887, p. 96. Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 
1905, p. 216. 

Herpestes javanicus Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 
1905, p. 218. 

Barangia sumatrana.—Jentink, Mus. d’Hist. Nat. Pays-Bas, IX, Cat. Osteol 
Mammiféres, 1887, p. 115. Doctor Abbott mentions an otter as occurring or Banka, 
but saw none. 

Ursus malayanus*—Jentink, Mus. d’ Hist. Nat. Pays-Bas, IX, Cat. Osteol. Mammi- 
féres, 1887, p. 119. Doctor Abbott mentions the bear as occurring, but not meeting 
with it. 

Felis.—‘‘ There is a wild cat, but I did not meet with it.’’ 

Ptilocercus lowii.—Jentink, Mus. d’ Hist. Nat. Pays-Bas, XII, Cat. Syst. Mammiféres, 
1888, p. 118. Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 1905, 
p. 300. 

Tupaia inflata, p. 600. 

Tupaia discolor, p. 602. 

Tupaia tana Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 1905, 
p- 296. 

?Crocidura vosmexri.—Jentink, Mus. d’ Hist. Nat. Pays-Bas, XII, Cat. Syst. Mammi- 
féres, 1888, p. 34. 

Cynocephalus volans.—Galeopithecus volans, Jentink, Mus. d’Hist. Nat. Pays-Bas, 
IX, Cat. Osteol. Mammiféres, 1887, p. 69. Willink, Natuurkundig Tijdschrift Neder- 
landsch-Indié, LXV, 1905, p. 270. ‘‘Did not get the Kubang (Galeopithecus), but 
this animal exists there.”’ 

Emballonura peninsularis, p. 605. 

Rhinolophus solitarius, p. 604.—‘‘ Hanging beneath a palm leaf in heavy forest.’’ 

Hipposideros galeritus, p. 604.—‘‘These bats were roosting in small caves or 
rather overhanging rocks upon Tanjong Pamuja. Beneath one rock was a dense 
mass roosting, and I obtained 63 individuals with two shots of the .32-caliber auxili- 
ary barrel besides many more that dropped into crevices beneath and were lost.’’ 

Pteropus edudis.—Jentink, Mus. d’ Hist. Nat. Pays-Bas, XII, Cat. Syst. Mammiféres, 
1888, p. 145. Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 1905, 
p. 273. 

Cynopterus brachyotis, p. 603.—‘‘Specimens shot hanging upon a casuarina tree 
on seashore.”’ 

Vespertilio brachypterus Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
LXV, 1905, p. 288. 

Nycticebus bancanus, p. 605. 

Tarsius bancanus.—Horsfield, Zool. Researches in Java, 1824, T. Spectrum, Schlegel, 
Mus. d’Hist. Nat. Pays-Bas, VII, Simize, 1876, pp. 179,333. Doctor Abbott remarks: 
‘*T failed to get the Tarsier, although all the natives knew it, which they called ‘ Ménti- 
ling.’ They had not all seen it, and either the animal is scarce or more probably 
rarely seen, owing to its nocturnal habits. They said if I remained some time in 
Muntok (the capital) I would be sure to get them, as there was a regular demand 
there for them by the doctors (?) and they were brought there for sale.’’ 

Macaca pheeura, p. 606. 

Macaca nemestrina.—Macacus nemestrinus Schlegel, Mus. d’Hist. Nat. Pays-Bas, 
VII, Simize, 1876, p. 111. Nospecimens listed. Willink, Natuurkundig Tijdschrift 


«** Ce singe habite les tles de Borneo, de Sumatra, et de Bangka.”’ 
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Nederlandsch-Indié, XLV, p. 176. ‘I saw only one Macaca nemestrina, a big male, 
which | fired at but did not get. I saw a few tame ones in the native kampongs, 
apparently like the Broh of Sumatra.’’—W. L. A. 

Presbytis cristata, p. 607. 

Presbytis obscura.—Semnopithecus obscurus, Schlegel, Mus. d’ Hist. Nat. Pays-Bas, 
VII, Simize, 1876, p. 49. Nospecimens listed.¢ Willink, Natuurkundig Tijdschrift 
Nederlandsch-Indié, XLV, p. 168. 


MENDANAU. 


Tragulus ‘‘ kanchil.’’—‘‘ Heard that a Kanchil occurs on the island.’’ 

Sciurus mendanauus, p. 589.—‘‘ A local race of Sciurus prevostii was common; 
specimens were shot at Kampong Petaling.” 

Myotis carimate, p. 605.—‘‘These bats were flying over a mangrove creek, gener- 
ally skimming close to the surface of the water; flight slow.” 


BILLITON. 


Manis.—Manis javanica.—Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
LXV, 1905, p. 269. ‘‘ Tenggeling (.Wanis) is said to exist.’’ No specimens taken. 

Tragulus billitonus, p. 578.—‘‘ A small napu is common; there is no kanchil or 
plandok.”’ Jentink  doubtfully recorded Tragulus kanchil from Billiton, thinking 
that kidang had the same meaning as kanchil among the natives; but kidang or kijang 
refers to the Muntiacus. 

Muntiacus bancanus, p. 582.—‘‘ The Kijang was common, but I did not see it. I 
frequently heard them barking.’’ Doctor Abbott obtained from the natives a pair 
of antlers and the frontlet. 

Rusa brookei, p. 584.—‘‘ A small Rusa is common; I only shot one female.’’ 

Sus sp.—Doctor Abbott failed to obtain any pigs, but remarks: ‘‘They were com- 
mon, in some places evidently very abundant; I only had a glimpse of one.’”’ No 
pigs are recorded by Jentink or Willink. 

Ratufa polia, p. 585.—‘‘There were plenty of Ratufa at Bukit Mengtiru, about 14 
miles west of Buding Bay. Local name Jildling.”’ 

Sciurus prevostii.—Jentink, Notes Leyden Museum, XIIT, 1891, p. 209; thought to 
be introduced. Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, p. 240. 
Doctor Abbott remarks: ‘‘The Tupai blang (Sciurus prevostii) is said to occur, but it 
is rare. I did not see it. An old Malay said they occurred, but were rare, in the 
heavy forests of the interior of the island.”’ 

Sciurus billitonus, p. 592. : 

Sciuropterus vordermanni, p. 593.—‘‘ Local name Kapooa.”’ 

Nannosciurus.—‘‘T did not meet with Nannosciurus, although I occasionally heard 
its shrill whistle. The natives all knew it.’’ Nannosciurus melanotis Willink, 
Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 1905, p. 249. 

Mus cremoriventer, p. 595.—‘‘ Rats were scarce on Billiton.” 

Mus neglectus, p. 595. 

Mus asper, p. 595. 

Viverra tangalunga, p. 597.—‘‘Trapped by natives.”’ 

Paradoxurus cafescens, p. 597.—‘‘Trapped by natives.”’ 

Arctogalidia minor, p. 599.—‘‘ Local name for Musang is Giling. This animal 
was one of a pair passing through the tree tops one evening. They were going to 
feed on a wild fruit tree, where I afterwards shot this one. As this genus keeps in 
the tree tops, it can not be trapped as Viverra and Paradoxurus are.” 





«** Bleeker, enfin, m’assure avoir rec¢u ce singe de l’ile de Bangka.”’ 
> Notes Leyden Museum, XIII, 1891, p. 209. 
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Tupaia inflata, p. 600. 

Cynocephalus volans—Galeopithecus volans Willink.—Natuurkundig Tijdschrift Ned- 
erlandsch-Indié, LXV, 1905, p. 270. 

Pteropus edulis Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 
1905, p. 273. 

Cynopterus brachyotis, p. 603. 

Rhinolophus trifoliatus.—Jentink, Notes Leyden Museum, XIII, 1891, p. 209. 
Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, LXV, 1905, p. 281. 

Emballonura peninsularis, p. 605.—‘‘These bats were in a small cave formed by 
fallen rocks on the shore.”’ 

Myotis muricola.— Vespertilio muricola, Jentink, Notes Leyden Museum, XIII, 
1891, p. 209. Myotis muricola Willink, Natuurkundig Tijdschrift Nederlandsch-Indié, 
LXV, 1905, p. 293. 

Pipistrellus vordermanni.— Vesperugo vordermanni, Jentink, Notes Leyden Museum, 
XIII, 1891, p. 209. Vespertilio vordermanni, Willink, Natuurkundig Tijdschrift 
Nederlandsch-Indié, LXV, 1905, p. 290. 

Tarsius tarsier, p. 605.—‘‘The Tarsius is probably common enough, but is rarely 
taken except when tree felling is in progress. The Nycticebus seems to be absent.’ 
Macaca phaeura, p. 606. 
Presbytis cristata, p. 607. 










































A REVIEW OF THE HERRING-LIKE FISHES OF JAPAN. 


by By Davin Starr JorpAN and ALBERT CHRISTIAN HERRE, 

II, Of Stanford University, California. 

lié, 

m4 In this paper is given a descriptive list of the species of fishes rela- 
ted to the Clupeide, or herring family, known fo inhabit the waters 

ely of Japan. The paper is based on the collection made in 1900, by 

it.” Professors Jordan and Snyder. Series of the species named are in 


the United States National Museum and in the collections of Stanford 
University. 

The Japanese herring-like fishes, /sospondyli, without adipose fin, , 
belong to ten different families, most of them largely represented by 
extinct forms. Of all the bony fishes, these are the most ancient, and 
the most primitive, the families and some of the genus going back to 
Mesozoic times. They are connected by an unbroken series with the 
later ganoid forms. It is evident that, with the possible exception of 
Pterothrissus, none of these groups originated in the Japanese fauna. 
Each genus represented is widely distributed and as a rule but a single 
species of each one occurs in Japan. ‘ 


ANALYTICAL KEY TO FAMILIES, 


a. (CLupgorpEA). Adipose fin, none. 
b. Head sealeless; no barbels. 

c. Dorsal fin inserted anteriorly, usually well before anal; shore fishes or river 
fishes, usually silvery in coloration and with the skeleton firm; air bladder 
well developed. 

d. Gular plate present, between branches of lower jaw; mouth large, teeth 
present, all pointed; lateral line present; axillary scales and sheaths large. 
: Exopipa, I 
dd. Gular plate, none. 
e. Lateral line well developed. 
jf. Dorsal fin very long, of 55 to 65 rays, extending almost the length of the 
back; mouth small, inferior; skull cavernous.... Prerorarissips, II 
Jf. Dorsal fin short, not extending the length of the back. 
g. Teeth present; no accessory branchial organ; mouth small, horizon- 
tal; posterior part of tongue and roof of mouth covered with coarse 
WAV GN ci asia dincnedendendéccuckdacauiaaueat A.BuLID2, IIT 
gg. Teeth none; an accessory branchial organ behind gill cavity. 
Cuanips, [V 
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ee. Lateral line wanting; no gular plate. 


i. Mouth small, inferior, toothless, the maxillary simple or nearly so; 


a te) a ee DoROsOMATID.Z, V 

ii. Mouth moderate, terminal, the maxillary of about three pieces; 
stomach not gissard-lke. ....... 020 sccescescees CLuPEID», VI 

iii. Mouth subinferior, very large, below the tapering, pig-like snout; 
MANINATY VERY IONE. coos cwicnctecccdcs sana ENGRAULIDS, VII 


cc. Dorsal fin inserted far back, opposite anal. 
j. Anal fin very long; belly sharp-edged; air bladder cellular. 
CHIROCENTRID., VIII 
jj. Anal fin moderate, belly rounded; deep-sea fishes, of loose organ- 
ization; mostly blackish in color; mouth small, with small 
pointed teeth; air bladder wanting .... ALEPocEPHALID#, IX 
bb. Head and body covered with spinous scales; mouth with barbels; dorsal oppo- 


site ventrals; anal short; no air bladder. .............. GONORHYNCHID#, X 


Family 1. ELOPID. 


Body elongate, more or less compressed, covered with silvery, cycloid 
scales; head naked. Mouth broad, terminal, the lower jaw prominent. 
Premaxillaries not protractile, short, the maxillaries forming the latera 
margins of the upper jaw; maxillary composed of about three pieces, 
extending backward beyond the eye; an elongate bony plate between 
the branches of the lower jaw: bands of villiform teeth in both jaws 
on the vomer, palatines, pterygoids, tongue, and base of skull; no large 
teeth. Eye large, with an adipose eyelid. Opercular bones thin, with 
expanded membranaceous borders; a scaly occipital collar. Gill mem- 
branes entirely separate, free from the isthmus. Branchiostegals 
numerous (29 to 35). Gill-rakers long and slender. Pseudobranchiwe 
present or absent. Belly not keeled nor serrated, rather broad and 
covered with ordinary scales. Lateral line present. Dorsal fin 
inserted over or behind ventrals; caudal fin forked; no adipose fin; dor- 
sal and anal depressible into a sheath of scales; pectorals and ventrals 
each with a long accessory scale. Parietal bones meeting along top 
of head. Pyloric coeca numerous. Species few, widely distributed 
in the tropical seas. Numerous fossil forms are referred to this ancient 
group, one of the oldest among bony fishes. The species are not much 
valued as food, the flesh being dry and bony. 

KEY TO GENERA, 
MEG ALOPIN®: 


a. Pseudobranchiz none; body oblong, cevered with large scales; anal fin longer 
than dorsal; last ray of dorsal produced in a long filament. 
b. Dorsal fin inserted over or slightly behind ventrals ............. Megalops, | 
ELopiIn®: 
aa. Pseudobranchiz large; body elongate, covered with small scales; 
anal fin smaller than dorsal; last ray of dorsal not produced in a 
filament Elops, 2 


XI. 


II] 
an- 
iall 


po- 


eS 


nger 


D8, l 


ps, 2 


No. 1499. THE HERRINGS OF JAPAN—JORDAN AND HERRE. 615 


I. MEGALOPS Lacépéde. 
Megalops Lactpkpe, Hist. Nat. Poiss., V, 1803, p. 289 (eyprinoides). 


Body compressed, covered with large scales; no pseudobranchie; 
anal fin larger than dorsal fin; last ray of dorsal produced in a long 
filament; insertion of dorsal over base of ventral tins. Shore fishes 
of the Indian region, similar to the American Tarpon, or Grande 
Ecaille (Zarpon atlanticus), but reaching a much smaller size. There 
is perhaps but one species. 

, 
(ueyadoy,, large-eyed.) 


I. MEGALOPS CYPRINOIDES (Broussonet). 


Clupea cyprinoides Broussonet, Dec. Ichthyol., I, 1782, pl. 1x (Island of Tanna, 
South Pacific; synonomy confused with Tarpon atlanticus). 

Megalops filamentosus Lactrkpe, Hist. Poiss., V, 1803, pp. 289, 290, pl. x1, fig. 3 
(Fort Dauphin, Madagascar). 

Clupea thrissoides Buocn and Scunerper, Syst. Ichth., 1801, p. 424 (based pri- 
marily on cyprinoides of Broussonet). 

Cyprinodon cundinga Hamiuron-BucHanan, Fish. Ganges, pp. 254, 383 (Ganges 
River). 

Megalops setipinnis Ricnarpson, Ann. Nat. Hist., XI, p. 493. 

Megalops curtifilis Ricnarpson, Ichth. China, 1846, p. 310 (Canton). 

Megalops indicus Cuvier and VALENCIENNES, Poiss., XIX, p. 388, pl. exit, 1846 
(India). 

Megalops macrophthalmus Bueexer, Verh. Bat. Gen., XXIV, Chiroc., 1851, p. 15 
(East Indies). 

Megalops macropterus Bieekrer, Ned. Tydskr. Dierk., III, 1866, p. 284 (East 
Indies). 

Megalops kundinga Buereker, Ned. Tydskr. Dierk., III, 1866, p. 288 (East 
Indies). 

Megalops oligolepis BLerker, Ned. Tydskr. Dierk., I11, 1866, p. 292 (East Indies). 

Elops apalike Day, Fish. Malabar, p. 228 (Malabar). 

Habitat.—East Indies and South Seas, north to China and Riu Kiu 
Islands. 

Head 4§ in length; depth 44; D. 19; A. 25; P. 15; V. 10; scales in 
lateral line, 37; eye 34 head; snout 44; mandible 14; interorbital space 
equals snout; ventral 1 in head; caudal peduncle compressed, 2% in 
head. 

Body oblong, compressed, deep; head rather small, conical; inter- 
orbital space broad, grooved and ridged; snout quite short and broad; 
eye large, with narrow adipose lid; mouth terminal, oblique, the lower 
jaw projecting; a narrow bony plate between the mandibles, attached 
to symphysis. 

Teeth in villiform bands on both jaws, tongue, vomer, palatines. 
Maxillary broad and long, forming lateral part of mouth and reach- 
ing beyond posterior margin of eye; gill openings very large; gill 
rakers of first branchial arch longer than gill filaments, slender, rigid; 
those of other arches very short. 
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Scales large; a long pointed scale in axil of both pectorals and ven- 
trals. Lateral line prominent, with branched tubules. 

Origin of dorsal a little behind that of ventrals and midway between 
tip of snout and base of caudal; its upper edge concave, the last ray 
elongate; anal fin rather low, with concave margin, its length 14 times 
that of dorsal; basal portion of fin scaled; caudal deeply lobed, some- 
what longer than head; pectorals small, thoracic. Ventrals small, 
their origin about midway between origin of pectoral and that of anal. 

Color, back and top of head dusky olive, other parts pale, silvery; 
margin of each scale of a brilliant silver; fins brownish. 

This species is here described from a single small specimen obtained 
ut Naha, in the Okinawa or Riu Kiu Islands, received from the Impe- 
rial Museum of Tokyo. It has not been hitherto recorded from Japan. 
It is common throughout the East Indian region, often entering 
streams and pools. 

(kumpivos, carp; €100s, resemblance. ) 


2. ELOPS Linneeus. 


Elops Linn xvs, Syst. Nat., 12th ed., 1766, p. 518 (saurus). 

Mugilomorus Lactrzpr, Hist. Nat. Poiss., V, 1803, p. 398 (anna-carolina). 

Trichonotus RA¥FINESQuE, Analyse de la Nature, 1815, p. 88 (anna-carolina); sub 
stitute for Muyilomorus, considered objectionable. 


Body elongate, covered with thin, small, silvery scales. Dorsal fin 
slightly behind ventrals, its last rays short, the fin depressible into a 
sheath of scales; anal fin smaller, similarly depressible; pectorals and 
ventrals moderate, each with a long accessory scale. Opercular bones 
thin, with expanded, membraneous borders; a scaly occipital collar. 
Lateral line straight, its tubes simple. Pseudobranchie present, large. 
Vertebre 66 to 72. One species known, a large fish of the open sea 
remarkable for the development of scaly sheaths. The young are 
ribbon-shaped and elongate, passing through a series of changes like 
those seen in Albula. 

(€oy, name of some sea fish; a swordfish or sturgeon; from Elavvo, 
to drive or move.) 


2. ELOPS SAURUS Linnzus. 


Elops saurus Lixnxvs, Syst. Nat., 12th ed., 1766, p. 518 (Carolina).—GtnTHeEr, 
Cat., VII, 1868, p. 470 (Cuba, Jamaica, St. Croix, South America, Cape of 
Good Hope, Zanzibar, Djidda, Pinang, China).—Isnrkawa, Prel. Cat., 1897, 
p. 8 (Miyako, Riu Kiu Islands).—Jorpan and Evermann, Fishes North and 
Mid. Amer., I, 1896, p. 410; Fishes of Hawaiian Islands, 1905, p. 53, fig. 
8, and of most authors. 

Argentina carolina Linn xus, Syst. Nat., 12th ed., 1766, p. 519 (Carolina) (on the 
Harengus minor bahamensis of Catesby ). 

Argentina machnata ForskA., Descr. Anim., 1775, p. 68 (Djidda, Arabia). 

Elops machnata JonvaN and EverMann, Proc. U. 8. Nat. Mus., 1902, X XV, p. 


327 (Suwata, Formosa). 


a 
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Mugilomorus anna-carolina Lackrkpe, Hist. Nat. Poiss., V, 1803, p. 398 (South 
Carolina). 

Elops inermis Mircuity, Trans. Lit. and Phil. Soc. N. Y., I, 1815, p. 445 (New 
York). 

Elops indicus Swatnson, Class. Fish., IT, 1839, p. 292, (after Inagow of Russell, 
Fishes of Vizagapatam, I], 1803, p. 63, fig. 179, nonbinomial) ( Vizigapatam ). 

Elops capensis Smitn, Zool. 8. Africa, 1845, pl. vir (Cape of Good Hope). 

Elops purpurascens Ricnarpson, Ichth. China, 1846, p. 311 (Canton). 

Habitat.—Tropical seas generally, north to southern Japan. 

Head 3.75; depth about 5; D. 25 (including 7 rudiments); A. 16; 
P. 18; V. 15; vertebre 66; scales 14-96-17, counting to middle of 
belly; eye nearly 5 in head, and equal to snout or interorbital space; 
mouth a little over 1.75 in head; pectoral 1.75; ventral a little more 

than pectoral, less than 2; least depth of caudal peduncle 3 in head. 
Body elongate, compressed; head compressed, elongate, pointed; 
snout short, pointed, more or less rounded above; eye rather large, 
with broad adipose eyelid covering most of eye, except pupil; maxil- 
lary very long, expanded backward beyond the eye, with several lon- 
gitudinal ridges; teeth in broad patches or bands in the jaws, along 





Fig. 1.—ELops SAURUS. 


edge of maxillary and on vomer and palatines; tongue large, rather 

| long, free in front; nostrilsclose together; interorbital space flattened, 
ridged. 

Gill openings large; gill rakers 8+5 long, the outer portion more 
or less slightly expanded or enlarged; intestine straight, without con- 
volutions; peritoneum silvery. 

i Scales small, uniform; bases of dorsal and anal with broad scaly 
sheaths; pectoral with scaly flap more than half length of head; ventral 
flap scaly, more than half length of fin; lateral line continuous; origin 
of dorsal nearer base of caudal than tip of snout, slightly behind base 
of ventrals, the anterior rays elevated; origin of anal a little behind 
tip of dorsal, the anterior rays longest; caudal deeply forked, lobes 

pointed; pectoral rather short, reaching scarcely halfway to origin of 

ventrals; ventrals a little shorter than pectorals, reaching more than 
halfway to anal. 
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Cosmopolitan, in the warmer seas. We have seen no specimens 
from Japan, but the species doubtless strays into Nagasaki, as into 
almost all other tropical and semitropical ports. 

(Gavpos, lizard.) 


Family Il. PTEROTHRISSID 2. 


Body oblong, with rounded abdomen, covered with small cycloid 
scales; head narrow, oblong, naked, without barbels; muciferous chan- 
nels much developed. Eye large; mouth inferior, small; margin of 
the upper jaw formed by the premaxillaries mesially, and by the max- 
illaries laterally; bands of minute teeth embedded in the thick lips; 
maxillary with a marginal row of very small teeth. Opercular appa, 
ratus complete. Lateral line present. No adipose fin; dorsal fin 
much elongate, many rayed; anal fin short; caudal fin forked, with 
dense layer of small scales. Stomach witha blind sac; pyloric append- 
ages numerous. Gill apparatus well developed; pseudobranchiz 
present; gill openings wide. Air bladder with very thick walls, 
terminating in 2 short horns in front, pointed behind. Ova very 
small; ovaries without duct. 

The family is represented by a single genus and species, occurring 
off the coast of Japan in rather deep water. 


3. PTEROTHRISSUS Hilgendorgf. 


Pterothrissus HitGenporr, Leopoldina, XIII, 1877, p. 127 (gissw). 
Bathythrissa Gtéxtuer, Ann. Mag. Nat. Hist., p. 443, November, 1877 (dorsalis). 
The characters of the genus are included above. Several extinct 
genera are referred to the neighborhood of terothrissus. 
, . , . 
(zTéporv, wing; Spiooa, herring.) 


3. PTEROTHRISSUS GISSU dilgendorf. 
GISU. 


Pterothrissus gissu H1itGENporF, Leopoldina, Pt. 13, 1877, p. 127 (off Tokyo).— 
JorpDAN and Snyper, Proc. U. 8. Nat. Mus., X XIII, 1900, p. 743 (Hakodate, 
Japan).—Jorpan and Starks, Bull. U. 8. Fish Comm. for 1902, p. 578 
(Matsushima Bay, Suruga Bay). 

Bathythrissa dorsalis GéNTHER, Ann. Mag. Nat. Hist., November, 1877, p. 443.— 
GinTuer, Shore Fishes, Challenger, 1880, p. 63 (Enoshima). 

Habitat.—Coasts of Japan, in rather deep water. 

Head 4in length, without caudal, 44 to 4§ in total length; depth, about 
64 (7% in total length); dorsal rays about 60. Counting the first two 
minute spines, we find the rays in our specimens as follows: 56, 57, 57, 
58, 60, 64, 65; A. 12; P. 16; V. 10; scales in lateral series about 112; eye 
large, prominent, 34-4 in head; snout, 3 in head; pectoral, 14; 
ventral, 24; least depth of caudal peduncle, 44 to 5. 
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Body elongate, rather slender, the caudal peduncle markedly so; 
head low, large, the top broad, flattened, orbital ridges projecting 
above sides of interorbital space; snout long, conical, pointed, project- 
ing considerably beyond mouth, with a median ridge above; beneath 
this a broad muciferous channel; a large keeled muciferous channel 
on side of head, extending from above mouth backward below and 
behind eye, there connecting with the channel on top of head; a sharp 
ridge running from lower lip backward almost to angle of opercle; 
mouth inferior, small, the short and broad maxillary reaching to a line 
extended vertically from the nostrils; jaws with bands of minute teeth. 

Gill openings large, membranes united; gill rakers short, stout, 
papillate or tuberculate, present on all arches; pseudobranchiwe 
present. 

Seales small, cycloid, easily detached; head naked; caudal basally 
covered with fine scales. 

Our numerous specimens are from Suruga Bay, Matsushima Bay, 
Tsugaru Straits, and Hakodate. The largest is about 14 inches long. 
It is found in rather deep water in abundance. 

(gisu, the local name, also applied to species of S///ago, of somewhat 
similar form.) 


Family 111. ALBULID.®. 


Body rather elongate, little compressed, covered with rather small, 
brilliantly silvery scales; head naked. Snout conic, subquadrangular, 
shaped like the snout of a pig, and overlapping the small, inferior, 
horizontal mouth. Maxillary rather strong, short, with a distinct sup- 
plemental bone, slipping under the membranous edge of the very broad 
preorbital; premaxillaries short, not protractile. Lateral margin of 
upper jaw formed by the maxillaries; both jaws, vomer, and palatines 
with bands of villiform teeth; broad patches of coarse, blunt, paved 
teeth on the tongue behind and on the sphenoid and pterygoid bones. 
Eye large, median in head, with a bony ridge above it, and almost 
covered with an annular adipose eyelid. Opercle moderate, firm; pre- 
opercle with a broad, flat, membranaceous edge, which extends back- 
ward over the base of the opercle. Pseudobranchie present. Gill 
rakers short, tubercle-like. Gill membranes entirely separate, free 
from the isthmus; branchiostegals about 14; a fold of skin across gill 
membranes anteriorly, its posterior free edge crenate; no gular plate. 
Lateral line present. Belly not carinate, flattish, covered with ordi- 
nary scales. Dorsal fin moderate, in front of ventrals, its membranes 
scaly; no adipose fin; anal very small; caudal widely forked. Pyloric 
ceca numerous. Parietal bones meeting along top of head. Vertebre 
numerous, 42+28=70. A single species among living fishes, found in 
all warm seas. In this, and probably in related families, the young 
pass through a metamorphosis, analogous to that seen in the conger 
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eels. They are fora time elongate, band shaped, with very small head 
and loose transparent tissues. From this condition they become grad- 
ually shorter and more compact, shrinking from 3 or 34 inches in 
length to 2 inches. According to Doctor Gilbert, this process, like 
that seen in various eels, is a normal one, through which all individuals 
pass. In the Gulf of California, where these fishes abound, these 
band-shaped young are often thrown by the waves on the beach in 
great masses. 
4. ALBULA Gronow. 


Conorhyncus NozEMAN, Act. Select., III, 1757, p. 382 (nonbinomial). 

Albula Gronow, Zobphyl., 1763, p. 102 (nonbinomial). 

Albula Buocu and Scunemer, Syst. Ichth., 1801, p. 432 (conorhyncus=vulpes). 
Butyrinus Lackrepe, Hist. Nat. Poiss., V, 1803, p. 45 (banana=vulpes). 
Glossodus Cuvier, in Agassiz, Spix, Pisce. Bras., 1829, p. 48 (forskali=vulpes). 


Characters of the genus included above. 
(albus, white.) 


4. ALBULA VULPES (Linnzus). 


Vubarana MarcGrave, Hist. Bras., 1648, p. 154 (Brazil). 

Vulpes bahamensis [the Bone-fish] Carrssy, Nat. Hist. Carolinas, etc,, 1737, pl. 1, 
fig. 1. (Bahamas). 

Eso vulpes Linn xus, Syst. Nat., 10th ed., 1758, p. 313 (Bahamas; based on the Bone- 
fish, Vulpes bahamensis, of Catesby). 

Argentina glossodonta ForskAt, Deser. Anim., 1775, p. 68 (Djidda, Arabia). 

Macabi Parra, Dif. Piezas, Cuba, 1787, p. 88, pl. xxxv, fig. 1 (Cuba; based on Vuba- 
rana of Marcgrave). 
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Fic. 2.—ALBULA VULPES. 


Synodus argenteus Brock and Scuneiper, Syst. Ichth., 1801, p. 398 (Asia). 

Clupea brasiliensis BLocn and Scuneiwer, Syst. Ichth., 1801, p. 427 (Brazil). 

Albula conorynchus Buocn and Scune wer, Syst. Ichth., 1801, p. 432 (Antilles; after 
Gronow and Plumier; called Albula plumieri on plate Lxxxv1). 

Amia immaculata Biocn and Scuneiwer, Syst. Ichth., 1801, p. 451 (Central America; 
after Macabi of Parra). | 

Butyrinus banana Lactp&pe, Hist. Nat. Poiss., V, 1803, p. 46 (Ile-de France). 

Clupea macrocephla Lactrkpr, Hist. Nat. Poiss., V, 1803, p. 426 (Martinique, on a 
drawing by Plumier). 

Glossodus forskali AGassiz, Spix, Pisce. Bras., 1829, p. 49 (Bahia; called Engraulis 
sericus and Engraulis bahiensis on plates xx11 and XxXIv). 
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Albula parrx Cuvier and VALENCIENNES, Hist. Nat. Poiss., XIX, 1846, p. 339 (Mar- 
tinique, Bahia, Rio de Janeiro). 

Albula goreensis Cuvier and VALenciennes, Hist. Nat. Poiss., XIX, 1846, p. 342 

(Gorea). 

Albula neoguinaica Cuvier and VALEeNcIENNES, Hist. Nat. Poiss., XIX, 1846, p. 350 
(New Guinea). 

Albula seminuda Cuvier and VALenciennes, Hist. Nat. Poiss, XIX, 1846, p. 351 
(New Guinea). 

Albula erythrocheilos Cuvier and VALENCIENNES, Hist. Nat. Poiss., XIX, 1846, p. 352, 
pl. cx (Tonga). 

Albula forsteri Cuvier and VALENCIENNES, Hist. Nat. Poiss., XIX, 1846, p. 354 (Tahiti). 

Albula rostrata Gronow, Cat. Fishes, 1854, p. 189 (American ocean, ete. ). 

Albula conorhynchus Gténtuer, Cat. VII, 1868, p. 468. 

Albula vulpes JonDAN and GILBERT, Synopsis, 1883, p. 258.—JorpAN and EvERMANN, 
Fish. North Mid. Am., I, 1898, p. 411.—Jorpan and Evermann, Fishes of 
Hawaiian Islands, 1903 (1905), p. 55, fig. 9 (Honolulu, Hilo). 


Habitat.—Shores of all tropical seas. 

Head 33; depth 4. D. 15; A. 8; scales 9-71-7. Upper lobe of cau- 
dal the longer. A broad band of peculiar, elongate, membranaceous 
scales along middle line of back; accessory ventral scale large. Bril- 
liantly silvery; olivaceous above; back and sides with faint streaks 
along the rows of scales; fins plain: axils dusky. Length 18 inches 
to 3 feet. Tropical seas, on sandy coasts, almost universally distrib- 
uted and generally abundant, ranging northward to Nagasaki in Japan. 
One specimen found in the Tokyo market. 

(vulpes, fox.) 





Family IV. CHANIDE. 


Body oblong, compressed, covered with small, firm, adherent scales. 
Lateral line distinct. Abdomen broad and flattish. Snout depressed; 
mouth small, anterior, the lower jaw with a small symphyseal tuber- 
cle; no teeth; premaxillary joined to upper anterior edge of maxillary. 
Eye with an adipose eyelid. Gill membranes broadly united, free 
from the isthmus. Branchiostegals 4; pseudobranchie well devel- 
oped; an accessory branchial organ in a cavity behind the gill cavity. 
Dorsal fin opposite the ventrals; anal fin shorter than dorsal. Mucous 
membrane of esophagus raised into a spiral fold; intestine with many 
convolutions. Skeleton with various peculiarities. Coloration sil- 
very. Vertebre about 45. Large fishes of the warmer parts of the 
Pacific. 

5. CHANOS Lacépéde. 


Chanos LackpEper, Hist. Nat. Poiss., V, 1803, p. 395 (arabicus). 

Tutodeira (Kun) Ritprett, Neue Wirbelthiere, 1835, p. 18 (chanos). 

Ptycholepis Gray, Dieffenbach’s Travels in New Zealand, II, p. 218, about 1842 
(salmoneus). 


Characters of the genus included above. 
(ya@vos, name in modern Greek, from yavos, the open mouth). 
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5. CHANOS CHANOS (Forskal). 


Mugil chanos Forsk Au, Descript. Anim., 1775, p.74 (Red Sea; Djidda, Arabia). 

Lutodeira chanos Ripreit, Atlas Nordl. Africa, 1828, p. 18, pl. v, fig. 1 (Red 
Sea). 

Chanos chanos KiunzinGer, Verh. Bat. Zool. Gen., Wien, 1871, p. 605.—JorpaAn 
and EverMann, Fishes North and Mid. America, I, 1896, p. 414; Fishes of 
Hawaiian Islands, p. 56, 1903 (1905) fig. 10, (Hawaiian Islands); Proc. 
U.S. Nat. Mus., X XV, 1902, p. 327 (Giran, Taihoku and Toii, Formosa). 

Mugil salmoneus (Forster) Biocu and Scunerper, Syst. Ichth., 1801, p. 121 
(Pacific Ocean). 

Chanos salmoneus Cuvier and VALENCIENNES, Hist. Nat. Poiss., 1846, p. 201 
(Between New Caledonia and Norfolk Island). 

Leuciscus (Ptycholepis) salmoneus Gray, in Dieffenbach Trav. New Zeal., II, 
p. 218 (New Zealand). 

Chanos arabicus LackpEpe, Hist. Nat. Poiss., V, 1803, p. 396 (Arabia). 

Cyprinus pala Cuvier, Régne Animal, 2d ed., II, 1829, p. 276 (India) (After 
Russell). 

Cyprinus tolo Cuvier, Régne Animal, 2d ed., II, 1829, p. 276 (India). 

Leuciscus zeylonicus Bennett, Proc. Comm. Zool. Soc., 1832, p. 184 (Ceylon). 

Chanos mento Cuvier and VALENCIENNES, Hist. Nat. Poiss., XIX, 1846, pp. 194- 
198 (Ile de France, chloropterus Madipolam, nuchalis Vizigapatam, orientalis 
Japan, and cyprinella Honolulu). 

Butirinus argenteus JERDoN, Madras, Journ. Lit. Sci., XV, 1849, p. 343 (Madras). 

Butirinus maderaspatensis JERDON, Madr. Journ. Lit. Sei., XV, 1849, p. 344 
(Madras). 

Chanos indicus BLEEKER, Verh. Bat. Gen., XXIV, 1852, p. 11 (East Indies). 





Fic. 3.—CHANOS CHANOS. 


Habitat.—Tropical shores of the Pacific, north to southern Japan. 

Head 42; depth 4. D. II, 12; A. II, 9; scales 12-86-14. Vertebre 
19+26=45; snout 34; eye 34; maxillary 44. Pectoral 1}; ventral 
14; caudal 4 longer than head; dorsal 14 in head. B.4. Aspect of a 
large Cyprinoid. Body elliptical, moderately compressed, the caudal 
peduncle slender. Head pointed, rounded above. Eye and side of 
head covered by a large transparent, imperforate adipose eyelid. 
Mouth small, terminal toothless, transverse, the lower jaw included; 
maxillary broad, slipping under the adipose preorbital, without sup- 


NO. 1499. THE HERRINGS OF JAPAN—JORDAN AND HERRE. 623 


plemental bone. Opercle truncate behind. Pseudobranchixe very 
large. Gill-rakers fine and flexible, very close set, rather long. Bones 
of gill-rakers flexible. Gill arches all connected by membrane. Lat- 
eral line well developed. Scales firm, cycloid, with strongly marked 
longitudinal striz. Scales rather large, hard, firm, enameled, becom- 
ing bony when dry, used by the Indians for ornamental work. Dorsal 
inserted somewhat nearer snout than base of caudal, before ventrals, 
its first ray falcate, its last produced in a short filament, longer than 
pupil; base of fin with a large scaly sheath; pectoral and ventral with 
scaly axillary appendage; anal similar to dorsal but much smaller; 
pectorals and ventrals rather small; caudal very long, forked to the 
base, its lobes subequal, straight; base of fin with small scale; ventrals 
somewhat falcate. Color greenish above, the sides brilliantly silvery, 
fins more or less darkened; inside of ventrals and pectorals blackish. 
Length 2 to 5 feet. Pacific and Indian oceans, on sandy shores, north 
to the Hawaiian Islands and to Nagasaki; not seen by us in Japan, but 
almost everywhere common in the tropical Pacific. 


Family V. DOROSOMATID.®. 


Body short and deep, strongly compressed, covered with thin, decid- 
uous, cycloid scales. Belly compressed to an edge, which is armed 
with bony serratures. Head naked, short, rather small. Mouth 
small, inferior, oblique, overlapped by the blunt snout; no teeth; 
maxillary narrow and short, with a single supplemental bone, not 
extending to opposite middle of eye, and forming but a small portion 
of lateral margin of upper jaw; mandible short and deep, its rami 
enlarged at base; premaxillaries not protractile. Gill-rakers slender, 
exceedingly numerous, not very long, similar on all the arches. Gill 
membranes not united, free from the isthmus; branchiostegals about 
6; pseudobranchie large. An adipose eyelid. No lateralline. Dor- 
sal fin about midway of the body, usually behind ventrals. Pectorals 
and ventrals moderate, each with an accessory scale. Anal very long 
and low; caudal forked. No adipose fin. Vertebre 4%. Stomach 
short, muscular, like the gizzard of a fowl. Mud-eating fishes of the 
coasts and rivers of warm regions, of little value as food. The family 
is very close to the Clupeide, the distinguishing characters being not 
of great importance. 

KEY TO GENERA. 


a. Dorsal fin with its last ray prolonged and filamentous. 
b, Mouth large; gillrakers very long; anal fin very low............- Konosirus, 6 
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6. KONOSIRUS Jordan and Snyder. } 
Konosirus JorpaAN and Snyper, Proc. U. 8S. Nat. Mus., XXIII, 1900, p. 349 
(punctatus). 

This genus is closely related to Dorosoma, the American Gizzard 
Shad, differing in the larger mouth, longer gill-rakers, and in the very ( 
low anal fin. f 

The dorsal, as in Dorosoma, has its last ray produced in a long fila- 
ment. Species Asiatic, entering rivers. 1 

(Aonoshiro, the Japanese name, from the Castle of Konoshiro, 
kono, virtue; shiro, castle; in allusion to the barred markings, like the 
castle gates.) i 

KEY TO SPECIES. 
a. Snout little longer than lower jaw; depth about 3} in length, without ’ 
caudal; anal rays 22 to 24; scales 55; a dark opercular spot and 
dark streaks along the rows of scales above ............---..----- punctatus, 6 
aa. Snout very prominent, projecting much beyond lower jaw; depth 2} € 
in length, without caudal; anal rays 20 to 22; scales 50; color silvery, ( 
with a dark opercular spot; bluish above; rows of spots along sides 
OF Taek: Se CU WON 0. o.oo kk dc nce dn ccmacanceinseecdcsaxss nasus, 7 
6. KONOSIRUS PUNCTATUS (Schlegel) Jordan and Snyder. 
KONOSHIRO. ] 
Chatoéssus punctatus SCHLEGEL, Fauna Jap. Poiss., 1846 p. 240, pl. crx, fig. 1 
( Nagasaki).—Cuvier and VALENCIENNES, Hist. Nat. Poiss., X XI, 1848, p. 107 : 
(Japan).—BLeexker, Verh. Bat. Gen., XX V, Japan, p. 50.—KNeEr, Novara 
Fische, 1867, p. 336 (Madras, Tahiti).—Ginrner, Cat. Fish., VII, 1868, 
p. 408.—Namiyg, Class. Cat., 1881, p. 109 (Tokyo).—Isuikawa, Prel. Cat., ( 
1897, p. 9 (Tokyo; Boshu, Japan). 
Konosirus punctatus Jonpan and Snyper, Proc. U. 8. Nat. Mus., 1900, p. 327 
(Tokyo); Check list, 1901, p. 52 (Yokohama). 


Clupanodon thrissa JonpaAN and Snyper, Proc. U. 8. Nat. Mus., 1900, p. 743 
(Yokohama; not Clupea thrissa of Osbeck, a Chinese species). 

Habitat.—Shores of southern Japan, entering estuaries. 

Head 4 in length (4% in total length); depth 34 (3%); D. 16, A. 23; 
P. 16; V. 8; scales in lateral series, 55; eye space 4 in head; eye 6; 
interorbital space 44 in head; mandible 22; pectoral 14; ventral 24; 
‘audal peduncle compressed, about 3. 

Body deep compressed, elliptical ovate; the belly more curved than 
back; body less elevated than in species of Dorosoma; throat and belly 
sharp, margined by scutes terminating in sharp spines which point 
backward; head rather small, conical, rather broad above, the inter- 
orbital space with a blunt median ridge; snout blunt, quite short, 
broad; eye space large, pointed anteriorly, all but pupil of eye cov- 
ered by an adipose lid; mouth subterminal, slightly inferior, the pre- 
maxillaries projecting slightly beyond cleft, medium size, larger than 
in the American species, Dorosoma cepedianum; mandible extending 
to posterior margin of eye space; maxillary well developed posteriorly, 
reaching to middle of orbit; opercular membrane bones broad, well 
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developed; numerous branching mucous canals radiating behind and 
below eye. 

Teeth none. 

Gill-openings large, membranes free from isthmus; gillrakers of 
first arch very fine and slender, as long as gill filaments, which are 
coarser and stouter than rakers; all the gill arches with well developed 
gillrakers; pseudobranchie numerous, coarse. 

Scales thin, close set, not deciduous, medium size; cycloid; a long, 
narrow, pointed scale in axil of ventral and pectoral. 

Lateral line not present. 

Distance from tip of snout to base of dorsal a trifle more than from 
posterior end of dorsal to middle of base of caudal; fin moderately 
high forward, rapidly decreasing in height till last ray is reached; 
this is filamentous and greatly elongated, reaching base of caudal; anal 
tin low, slightly longer than dorsal; caudal of medium size, deeply 
emarginate; pectoral moderate; ventral small, its origin beneath mid- 
dle of dorsal. 

Color dorsal region brownish olive, with a silvery cast; each scale 
on back and to middle of sides with a brown spot in middle; a large 
black blotch on shoulder, opposite or higher than eye; sides and belly 
yellowish silvery; fins uniform, pale brown or yellowish. 

This description is taken from specimens from Tokyo. We have 
others from Nagasaki, and from Matsushima Bay. It is rather com- 
mon in southern Japan. 

The related species ( Konosirus thrissa Osbeck and Konosirus NASUS 
(Bloch) = Chatoéssus aquosus Richardson) occurs in southern China, 
but there is no trustworthy record of their existence in Japan. It is 
not known that Avnosirus punctatus occurs in China, 

(punctatus, spotted.) 


7- KONOSIRUS NASUS (Bloch). 
DOROKUI (MUD CARP). 


Clupea nasus Biocn, Ichthyologia, XII, 1797, p. 117, pl. cccexxrx (Tranquebar). 

Chatoessus nasus Cuvier and VALENCIENNES, Poiss., X XI, 1848, p. 104 ( Pondi- 
cherry, Bombay).—Gétnrner, Cat., VII, 1868, p. 407 (Cochin, 
Amboyna, Philippines). 

Dorosoma nasus BLEEKER, Atlas Ichth. Clup., VI, p. 142; pl. ceux, fig. 4 (East 
Indies) . 

Konosirus nasus Smita and Popr, Proc. U. 8. Nat. Mus., XXXI, 1906, p. 462 
(Urado near Kochi). 

Clupanodon nasicus Lactrkpe, Poiss., V, 1803, p. 472 (After Bloch). 

Chatoessus altus Gray, Lllustr. Ind. Zool., 1835, pl. xe1, fig. 2 (India). 

Chatoessus aquosus RicHarpson, Ichth. China, 1846 (Canton). 

Chatoessus come Ricuarpson, Voy. Erebus and Terror, 1846, p. 62, pl. xxxt. 

Konosirus thrissa Jornpan and Sear, Proc. Davenport Ac. Sci., X, 1905, p. 2 

(Hong Kong; not Clupea thrissa Linnaeus) .¢ 


Java, 


“The name Clupea thrissa Linnzeus, based primarily on the Clupea triza of Lager- 
strom and Clupea thrissa of Osbeck, seems to belong to the remaining Chinese species, 
distinguished by the long anal fin (A. 26 to 28). This should stand as 

Proc. N. M. vol. xxxi—06——41 
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Habitat.—Kast Indies, north to southern Japan. 

Head 4; depth 24 to 23; D. 16, A. 20-22 (besides two rudiments); 
seales 19-46 to 50; eye 4 in head, about as long as snout; gape twice 
as wide as deep, overhung by the snout; gill rakers rather short; 
abdominal scutes 15+-13. 

Silvery, bluish above, the middle of each row of scales above darker, 
this forming faint longitudinal streaks above; usually a blackish spot 
behind opercle; dorsal and caudal dusky behind. 

This species, common on the coasts of China and south to India and 
the East Indies, has been once taken in Japan, three specimens being 
secured at Urado near Kochi in Shikoku by Dr. Hugh M. Smith. 

Jordan and Seale were apparently in error in the identification of 
this species with C/upea thrissa Linnaeus. In the original diagnosis, 
quoted from Lagerstrém, 28 anal rays are counted. This number 
occurs in the Chinese species, Konos‘rus maculatus (Richardson), which 
species should stand as Avnosirus thrissa. The thrissa of Lacepede, 
after Broussonet, the type of his genus C/upanodon, is the West Indian 
Opisthonema, or rather Clupanodon oglinus. 

(nasus, nose. ) 


Family VI. CLUPEID. 
HERRINGS. 

Body oblong or elongate, more or less compressed, covered with 
cycloid or pectinated scales. Belly sometimes rounded, sometimes 
compressed, in which case it is often armed with bony serratures. 
Head naked, usually compressed. Mouth rather large, terminal, the 
jaws about equal; maxillaries forming the lateral margins of the upper 
jaw, each composed of about three pieces. Premaxillaries not pro- 
tractile; teeth mostly small, often feeble or wanting, variously arranged. 
Adipose eyelid present or absent. Gillrakers long and slender; gill 
membranes not connected, free from the isthmus. No gular plate. 
Gills 4, a slit behind the fourth. Branchiostegals usually few (6 to 
15). Posterior lower part of opercular region often with an angular 
emargination, the tips of the larger branchiostegals being abruptly 
truncate. Pseudobranchie present. No lateral line. Dorsal fin 


KONOSIRUS THRISSA (Linnzus). 


Mystus corpore ovato ( Clupea triza) LaGErstrém, China, about 1750, p. 30 (China; 
A. 28). 

Clupea thrissa OsBeck, Iter. Chinensis, 1757, p. 257 (China; A. 24; pre-Linnzen). 

Clupea thrissa Lixnnxus, Syst. Nat., 10th ed., 1758, p. 318. (Diagnosis after 
LagerstrOm; name after Osbeck ). 

Chatoéssus osbecki Cuvier and VALENCIENNES, Poiss., X XI, 1848, p. 106 (China; 
snout much shorter than in C. nasus; body more oblong; A. 24; may be 
K. punctatus). 

Chatessus triza, chrysopterus, and maculatus, RicHarpson, Ichth. China, pp. 307, 
308 (Canton). 

Chatoéssus maculatus GinTHER, Cat. VII, 1868, p. 409 (Formosa). 
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meqjan or somewhat posterior, rarely wanting. Noadipose fin. Ven- 
trals moderate or small (wanting in //st/gaster). Anal usually rather 
long; caudal fin forked. Vertebre 40 to 56. Species numerous, 
inhabiting all seas, and usually swimming in immense schools; many 
species ascend fresh waters, and some remain there permanently. The 
northern and fresh-water species, as in many other families, differ 
from the tropical forms in having a larger number of vertebral 
segments. 
KEY TO GENERA. 
a. (DussumreruN#®.) Belly rounded, covered with ordinary scales; supplemental 
bones of maxillary very narrow; anal fin short. 
b. Ventrals small; teeth small, persistent, on jaws, vomer, palatines, pterygoids, 
and tongue. 
c. Dorsal inserted before ventrals; teeth moderate; no silvery lateral band; 
dorzal long, of 18 to 29 developed rays..............-..---- Etrumeus, 7 
cc. Dorsal opposite ventrals; teeth very feeble or wanting; a broad silvery 
PETE oh tcl e aclawe saw schoo ade eau Keene aeuemaeet Stolephorus, 8 
aa. Belly compressed, armed with bony serrze; supplemental bones of maxillary 
- broad. 
d. (CLupety®) Anal fin moderate, of 15 to 25 rays; dorsal inserted nearly 
opposite ventrals. 
e. Scales with their posterior margins entire and rounded; intestinal canal 
of moderate length. 
J. Last ray of dorsal not produced. 
g. Vertebrz about 50 in number (46 to 56); species of nothern regions. 
h. Vomer with teeth; ventral scutes weak, ventrals below middle 
of dorsal; vertebrie 50 to 56. Skeleton rather firm.... Clupea, 9 
hh. Vomer without teeth; ventral scutes very weak, the belly more 
or less rounded; vertebree about 52; ventrals under middle of 
dorsal. Skeleton weak, flesh oily..............-- Sardinella, 10 
gg. Vertebrie about 42 (40 to 44); tropical species with the scales 
large and usually firmly attached; ventrals inserted under mid- 
dle of dorsal; adipose eyelid obsolete............ Harengula, 11 
dd. (PristiGasterin®.) Anal fin very long, of more than 30 rays; dorsal fin 
inserted behind ventrals. 


ii. Teeth all villiform; no canines; ventral fins present. Ilisha, 12 





7. ETRUMEUS Bleeker. 
Etrumeus BLEeker, Verh. Bat. Gen., XX V, Japan, 1853, p. 58 (micropus). 
Perkinsia Rosa Smirn, Amer. Nat., 1891, p. 153 (othonops). 

Body rather elongate, somewhat compressed, the abdomen rounded 
and without serratures. Mouth terminal, of moderate width, formed 
as in C/upea, but the maxillary more slender. Teeth moderate, in 
patches on jaws, palatines, pterygoids, and tongue. Scales cycloid, 
entire, very deciduous. Branchiostegals numerous, very slender. 
Ventrals inserted posteriorly, entirely behind dorsal; the dorsal fin 
rather long, of 18°to 20 rays; anal low, of moderate length. Pseudo- 
branchie well developed; pyloric cceca numerous. No silvery lateral 
stripe. Few species. Asiatic and American. 

(urume, Japanese name of Ltruwmeus micropus, called by Bleeker 
Ikan etrumei.) 
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8. ETRUMEUS MICROPUS (Schlegel). - 
URUMEIW ASHI. 

Clupea micropus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 236, pl. cv, fig. 2 
( Nagasaki). 

Etrumeus micropus BLEEKER, Verh. Bat. Gen., X XV, 1853, p. 48 (Nagasaki).— 
GitntHER, Cat., VII, 1868, p. 467 (Japan).—Namiye, Class. Cat., 1881, 
p. 109 (Tokyo).—IsHikawa, Prel. Cat., 1897, p. 8 (Tokyo).—Jorpan and 
Everman, Bull. U. 8. Fish Com., X XIII for 1903, p. 58 (Honolulu). 

Perkinsia othonops Rosa Smita E1GENMANN, Amer. Nat., 1891, p. 153 (San Diego, 


California). 

Habitat.—Sandy shores of southern Japan; also ranging to Hawaii, 
and once recorded from California. _ 

Head 4 to 4% in length; depth 6 to 64; D. 20; A. 11; P. 16 or 17; 
V. 9; scales about 56; eye 3 in head; snout 3.5; mandibles 2; inter- 
orbital space 4 to 44; maxillary 23 to 3; P. 1.5 in head; V. 2%; caudal 
peduncle compressed, its least depth 3} in head. 

Body elongate, subcylindrical, slightly compressed; head elongates, 
much compressed anteriorly, pointed, flattened above; snout long, 
pointed, compressed; eyes large, covered by thick, adipose eyelids; 
mouth small, terminal, jaws subequal, the mandible projecting very 
slightly; teeth in jaws minute; in fine villiform bands on vomer, 
palatines, and tongue. Maxillary slipping under the preorbital ridge 
and extending posteriorly a little beyond the anterior edge of eye; 
preopercle with radiated branching mucous caudals present; gill open- 
ings large, membranes free from isthmus; gill rakers long, slender; 
gill filaments longer, fine, the pseudobranchie also long; peritoneum 
pale or silvery; scales rather large, cycloid, mostly falling off in alco- 
holic specimens; both pectorals and ventrals with long pointed scaly 
flaps but little shorter than the fins. Origin of dorsal nearer tip of 
snout than base of caudal; anal fin very small, its origin midway 
between origin of ventrals and base of caudal; caudal small, deeply 
emarginate; pectorals rather short, about 24 in space to. ventrals; 
ventrals small, their origin behind tip of depressed dorsal, 2 in space 
to origin of anal. 

Color dusky blue above, often with rows of darker blotches, the 
lower parts silvery white; tips of snout and mandible dusky; fins yel- 
lowish to pale or whitish; basal portions of pectoral and caudal more 
or less dusky. 

This species is common throughout southern Japan in sandy bays. 
Many specimens were taken at Nagasaki, Wakanoura, Misaki, 
Aomora, and Tokyo. 

(uzKpos, small; ods, foot.) 








vs. 
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8. STOLEPHORUS Lacépéde. 


Stolephorus LactrEzpr, Hist. Nat. Poiss., V, 1803, p. 381 (japonicus) (not Stole- 
phorus Bleeker= Anchovia). 

Clupeoides BLeeker, Verh. Bat. Gen., XXIV, p. 17 (macassariensis=delicatula). 

Spratelloides BLeEKER, Verh. Bat. Gen., XXIV, p. 29 (argyrotenia=japonica). 


Body oblong, little compressed, with rather large, thin, deciduous 
scales. Belly rounded, without serrature. 
formed much as in Clupea. 
ous. 


Snout conical, compressed, 
Teeth none or very minute and decidu- 
Anal fin short, free from caudal, its rays 9 to 15. Gill mem- 
branes separate. Dorsal inserted opposite ventrals. About 6 flat 
branchiostegals. 

Small fishes of the Indian seas, marked with a broad silvery lateral 
band, as in the species of Engraulis and Anchovia, a fact which led to 
the erroneous identification of the name Stolephorus with species of 
the latter genus. The name, however, should not be used for any 
anchovy. 

(oroAn, a stole, a white band worn by priests; ¢0pos, bearing; in 
allusion to the silvery lateral band.) 






























9g. STOLEPHORUS JAPONICUS (Houttuyn.) 
KIBUNA IWASHI. 


Atherina japonica Houttuyn, Verh. Holl. Maatsch. wet Haarl., XX, 1782, Pt. 2, 

p. 340 (Nagasaki). 

Stolephorus japonicus Lactprkpe, Hist. Nat. Poiss., V., 1803, p. 381, after 
Houttuyn.—Jorpan and Seats, Proc. U. 8S. Nat. Mus., XXVIII, 1905, p. 
770 (Negros I., Philippines). 

Clupea gracilis ScHLEGEL, Fauna Japon. Poiss., 1846, p. 238, pl. cviu, fig. 2 
( Nagasaki). 

Spratelloides gracilis GinTHER, Cat., VII, 1868, p. 465 (Japan).—Isaikawa, Prel. 
Cat., 1897, p. 8 (Hizen). 

(?) Spratelloides argyrotenia Bueeker, Verh. Bat. Gen., XXIV, p. 29 (Celebes). 

Habitat.—Southern Japan, north to Izu and Osaka, very common 
in sandy bays. Also in the East Indies, if Stolephorus argyrotenia is 
the same species. 

Head about 44 in length; depth about 7; D. 11; A. 13; P. 14; V. 8; 
eye, 3 in head; snout 4; mandible 2 to 24; interorbital space 44 to 5; 
ventral 24; caudal peduncle flattish, 34. 

Body elongate, slender, subcylindrical; caudal peduncle and head 
compressed, the snout pointed; back broad, its transverse diameter 
about 2 in head; snout pointed; top of head flattened; eye large, with 
adipose lid; mouth terminal, rather small, the lower jaw very slightly 
projecting; maxillary comparatively broad, covering all but tip of 
mandible, and extending posteriorly to anterior margin of eyeball. 
Teeth absent. 
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Gill opening large, the membranes free; gill rakers very fine and 
slender; gill filaments about two-thirds as long as gill rakers; pseudo- 
branchie numerous. Peritoneum dusky. 

Scales large, cycloid, deciduous; no lateral line; no ventral scutes 
or serrated scales. 

Dorsal small, its origin slightly nearer tip of snout than base of 
caudal; anal low, very small, very far back; distance from its origin 
to that of caudal about one-fifth of length without caudal fin; caudal 
small, deeply emarginate; ventrals small, their origin beneath middle 
of dorsal; pectorals inserted at lower posterior angle of opercle. 

Color, uniform pale brown bluish in life, with a broad lateral silvery 
band, this bordered with a narrow dusky band above; a narrow median 
dorsal dusky band from tip of snout to base of caudal. Fins colorless, 
except dorsal and caudal; these marked by fine transverse dusky 
lines. 

This beautiful little fish is common throughout southern Japan in 
estuaries and sandy bays. We have many from Wakanonra, Naga- 
saki, Heda in Izu (Capt. Alan Owston), and from the mouth of the 
Yodo River, at Osaka. Specimens of Stolephorus argyrotenia from 
Negros Island in the Philippines seem to differ only in having no 
dark streak along the upper edge of the lateral stripe, this streak 
being conspicuous in all adult Japanese examples. 

(japonicus, Japanese.) 


9. CLUPEA (Artedi) Linnzeus. 


Clupea (ArtEDI) Linn-xvs, Syst. Nat., 10th ed., 1758, p. 317 (harengus). 
Rogenia Cuvier and VALENCIENNES, Hist., Nat. Poiss., XX, 1847, p. 340 (alba, 
“the whitebait,’’ the young of harengus). 

True herrings with the body elongate, numerous vertebra, the ven- 
tral serratures weak, and an ovate patch of small but persistent teeth 
on the vomer. The few species belong to the northern seas, where the 
number of individuals is inordinately great, exceeding perhaps those 
of any other genus of fishes. Not anadromous, spawning in the sea. 

(clupea, herring). 


KEY TO SPECIES. 


a. Belly serrate behind ventrals only; anal rays about 14 pallasii, 10 
10. CLUPEA PALLASII Cuvier and Valenciennes. 


NISHIN (HERRING). 


Clupea harengus var. Pauuas, Zoogr. Rosso.-Asiat., III, 1811, p. 209 (Kamchatka). 

Clupea pallasii Cuvier and VALENCIENNES, Hist. Nat. Poiss., XX, 1847, p. 253 
(Kamchatka; based on Pallas’s specimens). 

Clupea mirabilis Girarp, Proc. Ac. Nat. Sci., Phila., 1854, p. 148 (San Francisco).— 
GitntHeEr, Cat., VII, 1868, p. 418.—JorDaNn and GILBERT, Synopsis, 1883, p. 
265. 
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Spratelloides bryoporus Core, Proc. Amer. Philos. Soc., 1873, p. 25 (Sitka).—Jor- 
DAN and GILBERT, Synopsis, 1883, p. 264. 

Clupea harengus Namiye, Class. Cat., 1881, p. 108 (Hokkaido).—Isnikawa, Prel. 
Cat., 1897, p. 8 (Nemuro, Hitachi, Sakhalin). (Not of Linnzeus). 


Habitat.—North Pacific, south to northern Japan and to southern 
California. 

Head, 44 in length; depth, 4; D. 16; A. 14; seales, 52; eye, 2.5 to 
3 in length of head; snout, 4; mandible, 1}; interorbital space, 53; 
maxillary, 2; caudal peduncle compressed, its least depth a little less 
than 3 in head. 

Body elongate, posterior and anterior regions compressed; head 


much compressed i in front of eyes; sides of snout bulging; eyes large, 


with large adipose eyelid; mouth terminal, oblique, rather small, the 
lower jaw strongly projecting. 

Lower jaw armed with a few small teeth, none on premaxillary; 
tongue and vomer each with a small patch of minute teeth arranged in 
a double row. Mandible largely concealed by the large maxillary, 


Fie. 4.—CLUPEA PALLASII. 


which extends backward to middle of orbit or beyond. Top of head 
flattened, with a concavity behind interorbital region. 

Gill openings quite large, the membranes free from isthmus; gill 
rakers very long, slender, numerous; pseudobranchiz present; peri- 
toneum dusky. 

Seales deciduous, medium size, cycloid; scutes small, poorly devel- 
oped, only between ventrals and anal. 

Insertion dorsal almost midway between tip of snout and base of 
caudal, the fin small, its base a little less than half the length of head; 
anal low, its length equal to that of dorsal; caudal small, emarginate; 
pectorals small, 14 in head; ventrals short, 2 in space to anal opening, 
their origin a little forward of middle of dorsal. 

Color of alcoholic specimens: .dusky above, sides and belly brassy or 
silvery; scales with a greenish opalescent luster. Fins brownish 
yellowish to pale. 

This species, the common herring of the Pacific, is abundant in 
northern Japan, as throughout Alaska, and southward to southern Cali- 
fornia. About Sakhalin and Hokkaido the fisheries of Nishin or 
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herring have great economic importance. We have specimens from 
+ a] 2 

Aomori, Otaru, Matsushima, Kushiro, Same, Petropaulski (A/batross), 

and Hakodate. 


10. SARDINELLA Cuvier and Valenciennes. 


Sardinella Cuvier and VALENCIENNES, Poiss., XX, 1847, p. 261 (aurita). 
Amblygaster BLEEKER, Jour. Ind. Arch., ILI, 1849, p. 72 (clupeoides). 
Sardinia Pory, Memorias, II, 1860, p. 311 (pseudohispanica). 

This genus is close to Clupea, which it resembles in the elongate 
form and weak ventral serratures, differing in the form of the body and 
in the feeble skeleton. Vomer toothless, the teeth in the jaws mostly 
weak. Seales thin, deciduous. Adipose eyelid present. Gill rakers 
very numerous. Species chiefly confined to the two temperate zones, 
all closely related to the European Sardine, Sardinella pilchardus, and 
agreeing with it in the rich and delicate flesh; less firm than that of 
related species and much richer in oil. Species marine, not anadro- 
mous,- known in Japan as Iwashi or Sardine. As Sardinella aurita, 
the type of Sardinella seems to be a true sardine, Sardinel/a must 
take the place of Sardinia. Clupanodon, a name sometimes used for 
this group, is strictly a synonym of Opisthonema, and has priority 
over the latter name for the American genus. 

(sardinia, a sardine.) 


11, SARDINELLA MELANOSTICTA (Schlegel). 
IWASHI (SARDINE). 

Clupea melanosticta SCHLEGEL, Fauna Japorr. Poiss., 1846, p. 237, pl. evi, fig. 3 
(Nagasaki).—Ginrner, Cat. Fish., VII, p. 430 (China, Japan).—Namiye, 
Class. Cat., 1881, p. 108 (Tokyo).—Isaikawa, Prel. Cat., 1897, p. 8 (Tokyo, 
Nagasaki). 

Clupanodon melanostictus JORDAN and Sxyper, Proc. U.S. Nat. Mus., 1901, p. 349 
(Tokyo). 

(?) Clupea cxruleovittata Ricnarpson, Ichth. Chin., 1846, p. 305 (Canton). 

Tabitat.—Shores of svuthern Japan and China. The Chinese 
species Sardinella ceruleovittata is apparently the same, but Schlegel’s 
name of the same date has page precedence. 

Head, 44 to 44 in length to base of caudal; depth, 6 to 7; D., 16 to 
17; A.,17; P.,17; V.,8; scales in lateral line about 45; eye, including 
adipose eyelid, 3 in head; snout, 44; mandible, 14; interorbital space, 
5; maxillary, 2}; P.,14 to 1$ in head, 8 in total length; V., 2% in head; 
caudal peduncle rounded, its least depth 3? in head. 

Body elongate, subcyclindrical; head elongate, compressed, pointed, 
slightly flattened above; snout rather short and blunt. Eye large, 
covered by the thick adipose eyelid; mouth smali, terminal somewhat 
oblique, the lower jaw projecting. Teeth wanting, except on tongue, 
which is covered with bands of excessively minute teeth, and a median 
row of larger, but still very small teeth. Maxillary extending poste- 
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riorly to a perpendicular drawn from middle of orbit. Gill openings 
large, membranes free from isthmus; gill rakers numerous, slender, 
close set, twice as long as gill filaments; pseudobranchie shorter than 
gill filaments; peritoneum dark or black. 

Scales very thin, deciduous, ctenoid; or median abdominal line a 
series of scutes from isthmus to anus, each prolonged backward into 
a sharp point. 

Origin of dorsal nearer tip of snout than base of caudal, its base 
about 7 in body without tail; distance from snout to origin of dorsal 
equals that from posterior end of its base to base of caudal; anal longer 
than dorsal, its origin midway between that of ventrals and base of 
‘audal; caudal deeply emarginate; pectorals abdominal, about 1% in 
head; ventrals small, their origin under middle of dorsal. 

Color lustrous; bluish above, sides and belly silvery white; a row 
of bluish-black spots or blotches more or less evident along sides; fins 
pale or yellowish. 

This species is the common sardine of Japan, entirely similar in 
habits and economic value to its homologues in America and Europe. 
We have specimens from Hakodate, Tokyo, Yokohama, Tsuruga, 
Aomori, Misaki, Same, Tateyama, Matsushima Bay, Wakanoura, Kobe, 
Onomichi, Hakata, and Nagasaki. 
(uélas, black; o71«TOs, spotted). 


23s 





HARENGULA Cuvier and Valenciennes. 


Harengula Cuvier and VALENciENNEs, Hist. Nat. Poiss., XX, 1847, p. 280 
(/atula). 

Clupeonia Cuvier and VALenciennes, Hist. Nat. Poiss., XX, 1847, p. 345 
( jussieui ). 

Kowala Cuvier and VALENCIENNES, Hist. Nat. Poiss., XX, 1847, p. 362 (thoracata= 
kowal). 

Tile Jorpan and Evermann, Fish. North and Mid. Amer., I, 1898, p. 431 
(slolifera). 


Small herrings of the tropical seas, with the vertebre in reduced 
number, about 40 to 44, and with the scales large, usually firm and 
adherent, often crossed by vertical strize; ventral scutes strong, 25 to 
35 in number. Skeleton relatively firm. Adipose eyelid obsolete; 
lower jaw projecting; upper jaw somewhat emarginate; teeth weak. 
Ventrals inserted behind front of dorsal. Body compressed; cheeks 
not deep; gill rakers long and numerous. The genus //arengula, as 
here understood, covers considerable diversity of forms. 

(Diminutive of Aarengus, a herring.) 


KEY TO SPECIES. 


a. Eye 23 in head; scales 40 to 44; depth about 4 in length............. zunasi, 12 
aa. Eye 3§ in head; scales 40; depth 3$................-..-ccccccee moluccensis, 13 
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12, HARENGULA ZUNASI Bleeker. 


ZUNASHI: SAPPA. 

Clupea kowal ScHLEGEL, Fauna Japon. Poiss., 1846, p. 235, pl. evi, fig. 1 (Omura, 
Nagasaki) (not of Riippell). 

Harenguia zunasi Bueeker, Verh. Bat. Gen., XX VI, Japan, 1854, p. 117 (Naga- 
saki).—Isnikawa, Pre]. Cat., 1897, p. 8 (Tokyo, Bingo, Chikugo).—Jorpan 
and Srarks, Proc. U. 8. Nat. Mus., X VIII, 1905, p. 193 (Gensan, Korea). 

Clupea zunasi Ginrner, Cat. Fish., VII, 1868, p. 451 (Nagasaki).—NamiyeE, 
Class. Cat., 1881, p. 108 (Tokyo). 

Sardenella zunasi JonDAN and Snyper, Proc. U. S. Nat. Mus., XXIII, 1900, 
p. 349 (Tokyo). 

Hahitat.—Sandy shores of southern Japan, north to Hokkaido. 

Head nearly 5 in length; depth a little less than 4 in length; D. 17; 
A. 19; P. 15; V. 8; scales 40 to 44; eve 24 in head; snout 4; inter- 
orbital space 34; mandible, a trifle more than 2; pectoral 14; V. equal 
to mandible; caudal peduncle compressed 24. 

Body deep, much compressed, the belly sharp; dorsal and ventral 
profiles both convex, the latter strongly so. Head rather small, com- 
pressed, flattened above; snout short, blunt; eye rather large; mouth 
terminal, almost vertical, the lower jaw projecting; mandible nearly 
covered by the broad maxillary which extends backward almost as far 
as center of orbit. Tongue with a median line of very small teeth; 
lower jaw with a single row of minute teeth which are aiso sparingly 
present on posterior part of palatines. 

Gill openings large, membranes free from isthmus; gill rakers 
numerous, fine, slender, longer than gill filaments; pseudobranchis 
present, rather short. 

Scales thin, close-set, rather large, more or less deciduous, the 
margin entire; abdominal scutes present, each prolonged backward 
into a sharp spine; head naked, preopercle with radiating branching 
mucous canals beneath eye. 

Origin of dorsal to tip of snout a little more than one-third of total 
length; distance from tip of snout to origin of dorsal equal to distance 
from posterior end of dorsal base to origin of caudal; anal fin small, 
its origin distant from base of caudal by a space equal to length of 
head; caudal deeply emarginate, rather long; pectorals small, about 
twice eye; ventrals quite small, inserted below middle of dorsal, their 
length contained 1% times in that of pectoral. 

Color, dark lustrous greenish above, sides brassy or silvery, often 
with an opalescent lustre. Fins yellowish to pale; no dark blotches. 

This species is common in the shallow bays of southern Japan, and 
is often seen in the markets; we have specimens from Tokyo, Ono- 
michi, Tomakomai, in Hokkaido, Wakanoura, Nagasaki, and Tsuruga. 

The species strongly resembles Harengula humeralis and other 
scaled sardines of America. 

(zunashi, the Japanese name.) 
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13. HARENGULA MOLUCCENSIS Bleeker. 


Harengula moluccensis BLEEKER, Nat. Tydschr. Ned., IV, 1853, p. 609 (Mol- 
ucca).—JoRDAN and Seater, Proc. U. 8. Nat. Mus., XXVIII, 1905, p. 770 
( Negros). 

Clupea moluccensis GUNTHER, Cat. Fish., VII, p. 427 (Molucea, Ceylon, Ternate ).— 
IsHikawa, Prel. Cat., 1897, p. 8 (Miyako, Riu Kiu Islands). 

Harengula kunzei BLeeker, Nat. Tydschr. Ned., XII, p. 209 (Ternate). 

Habitat.—Kast Indies, north to the Riu Kiu Islands. 

Head 34; depth 34; D. 17 or 18; scales 40-12; head longer than 
deep; eve 34 in head. Scales crenulate, deciduous, regularly arranged; 
cheeks and opercles with fine radiating strie. Gill rakers 38, fine, 
closely set. Ventrals inserted below middle of dorsal; 13 scutes behind 
ventrals. Color, plain, silvery. (Giinther). 

East Indies, generally common, once recorded from the Riu Kiu 
Islands. We have specimens from Manila, but none from Japan. 

(moluccensis, living in Molucca. ) 





12. ILISHA Gray. 


Platygaster Swainson, Classif. Anim., II, 1839, p. 294 (africanus); name pre- 
occupied. 

Ilisha (Gray) Ricwarpson, Ichthyol. China, in Proc. Brit. Assoc., 1846, p. 306 
(abnormis); no description. 

Pellona Cuvier and VALENCIENNES, Hist. Nat. Poiss., XX, 1847, p. 300 ( orbignyana= 
flavipinnis). 

Tlisha Bueeker, Ned. Tydskr. Dierk., 1866, p. 300 (abnormis). 

Body much compressed, the thorax and abdomen strongly serrated. 
Scales moderate. Lower jaw prominent; mouth moderate, with rasp- 
like bands of minute teeth on jaws, palatines, pterygoids, and tongue; 
none on vomer. Anal fin very long; ventrals present, small, inserted 
before the small dorsal; upper ray of pectoral strong; caudal deeply 
forked. Tropical coasts of America and Asia. 

(‘lisha, apparently a corruption of Iwashi, the Japanese name for 
sardine. ) 

14. ILISHA ELONGATA (Bennett). 


HIRAKONOSHIRO (BROAD SHAD); HIRA. 


Alosa elongata Benet, Life of Raffles, 1830, p. 691 (Sumatra). 

Pellona elongata Giéntuer, Cat. Fish., VII, 1868, p. 456 (East Indian and China 
seas to Japan).-—Day, Fishes of India, 1878, p. 643, pl. cLx1v, fig. 3, and pl. 
cLxV, fig. 1 (India). 

Tlisha elongata Burexer, Atlas Ichth., VI, 1892, p. 119, pl. ceux, fig. 3 ( East 
Indies).—Jorpan and Seae, Proc. Davenport Ac. Sci., X, p. 3 (Hongkong). 
—JorpAN and Evermann, Proc. U. 8S. Nat. Mus., XXV, 1902, p. 328 
(Formosa). 

Clupea affinis Gray and Harpwickg, Ill. Ind. Zool., I, 1830, pl. xcv1 (India). 

Pellona affinis Cantor, Catal. Malay Fish, 1850, p. 291 (Malaysia). 

Clupea melastoma ScHLEGEL, Fauna Japonica, Pisces, 1846, p. 237, pl. evi, fig. 1 

(Nagasaki) (Not of Schneider). 
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Tlisha abnormis RicHarpson, Ichthy. China, 1846, p. 306 (Canton). 

Pellona grayana Cuvier and VALENCIENNES, Hist. Nat. Poiss., XX, 1847, p. 315 
(India), after Gray. 

Pellona vimbella Cuvier and VALENCIENN.sS, Hist. Poiss., XX, 1847, p. 317 
(Macao). 


Pellona schlegeli BLEEKER, Verh. Bat. Gen., XX VI, 1854, Japan, p. 118 (Nagasaki). 

Habitat.—Indian Seas, north to Nagasaki and Wakanoura, scarce in 
Japan. 

Head 4 in length; depth 33; D. 16; A. 51; scales in lateral line about 
56; diameter of eye 3? in head, equal to snout, and a little more than 
twice the interorbital space; mandible 2 in head; least depth of caudal 
peduncle 2% in head. 

Body compressed, elongate but rather deep; abdomen and throat 
sharp, edged with pointed scutes; abdominal profile more convex than 
back; head low, compressed in front of eyes, tip of snout blunt, with 
bulging sides; eye rather large, the cavity about it very large, par- 
tially covered with adipose lid; mouth oblique, the upper jaw trun- 
cate, with perpendicular sides, the lower jaw very strongly projecting. 
Upper and lower jaws beset with stout, strongly recurved but very 
small teeth; bands of minute teeth on tongue, palatines, and ptery- 
goids; none on vomer. Maxillary large, broad, reaching nearly to 
middle of orbit. ; 

Top of head flattened, with two ridges forming an elongated V; 
muciferous branching tubules behind eye. Gill openings large, mem- 
branes free from isthmus; gill-rakers of first arch strong, rigid, longer 
than the gill filaments; gill-rakers of other arches much shorter; 
pseudobranchi present. 

Scales more or less deciduous, large, cycloid, those on mid line of 
belly forming strongly serrate scutes; basal portion of caudal scaled; 
all other fins with basal scaly sheath. An elongated, pointed, fleshy 
scale in axil of pectoral. 

Dorsal small, weak, its insertion midway between tip of snout and 
base of caudal. Anal low, very long, about 34 in total length; caudal 
moderate, deeply forked; pectoral medium 13 in head; ventrals very 
small, their length about ? of diameter of eye. 

Color pale yellowish silvery, the dorsal region dusky. 

This species here described from a large specimen from Hongkong, 
China, collected by Capt. William Finch. It is a large herring-like 
fish abundant in the East Indian and Chinese seas, and occasionally 
taken on the coasts of southern Japan. We obtained one specimen 
in Nagasaki, from a Chinaman, who said that it came from the coast 
of China. Another was seen by us at Wakanoura. 

(elongatus, elongate.) 
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Family VI. ENGRAULID. 


Body elongate, more or less compressed, covered with thin cycloid 
scales. Head compressed. Mouth extremely large, more or less 
oblique, usually overlapped by a pointed, compressed, pig-like snout. 
Gape very wide, the maxillary very long and slender, formed of about 
three pieces, extending backward far behind the eye; in some species 
beyond the head. Premaxillaries not protractile, very small, firmly 
joined to the maxillaries. Teeth usually small, in a single row in 
each jaw; canines sometimes present. Eye large, well forward. Pre- 
orbital narrow. Opercles thin and membranceous. Gill-rakers long 
and slender. Branchiostegals slender, 7 to 14 in number. Gill mem- 
branes separate or joined, free from isthmus. Pseudobranchiz pres- 
ent. No lateral line. Belly rounded or weakly serrate. Fins 
various; the dorsal usually short and median; no adipose fin; caudal 
forked. Small, carnivorous fishes, usually swimming in large schools 
on sandy shores; abundant in all warm seas, occasionally entering 
rivers. 

KEY TO GENERA. 
a. Body moderately elongate, the anal fin not confluent with the caudal; no filaments 
on the pectoral fin; insertion of dorsal in advance of that of anal. 

b. Teeth equally small; gill membranes separate. 

c. Vertebree about 41; bones firm; tropical MIO si ccacavacctass Anchovia, 13 
ce. Vertebree about 45; bones feeble; species of the temperate zone. Engraulis, 14 
aa. Body greatly elongate, the tail much produced; anal fin very long, confluent 


Deen WUE CIN os 565 oc ka Se hhc chs cde es weatacameaeencaebae ees Coilia, 15 


18. ANCHOVIA Jordan and Evermann. 


Stolephorus Bureker, Ned. Tyds. Dierk., III, p. 303 (‘‘japonicus,”’ not of 
Houttuyn). 

Anchovia JorDAN and EvERMANN, Fish. North and Mid. Amer., I, 1898, p. 449 
(macrolepidota) . 


This genus, as now understood by us, includes the great multitude 
of tropical anchovies, characterized by the firm skeleton and by the 
presence of 40 or 41 vertebre. Most of the species are compressed, 
translucent, and with long anal fin, and a silvery band along the sides, 
which has caused them to be confounded with the true Stolephorus. 
Besides the following species, assigned to Japan by Bleeker, another 
species, Anchovia chinensis Giinther, has been wrongly assigned to 
Japan, on the supposition that it was the original of Houttuyn’s Athe- 
rina japonica. It is recorded by Giinther’ as Engraulis japonica. 

(anchovia, anchovy, an old name of Lngraulis enchrasicolus of 
Europe.) 


@Cat. Fish., VII, p. 390. 
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15. ANCHOVIA INDICA (Van Hasselt). 


Engraulis indicus VAN Hassett, Allgem. Konst. Letterbuch, 1823, p. 329 (East 
Indies).—B Erker, Poiss. du Japon., 1879, p. 238. 

Stolephorus indicus BLeEKER, Atlas Clup., p. 127, pl. cciix (Java, Sumatra, 
Celebes, Japan). 

Anchovia indica JorpaAN and Evermann, Proc. U. 8. Nat. Mus., XXV, 1902, 
p. 328 (Suwata, Formosa). 

Engraulis albus Swainson, Nat. Hist. Fishes, I], p. 298. 

Engraulis balinensis BureKer, Verh. Bat. Gen., XXII, 1839, Bali, p. 11 (Bali). 

Engraulis russellii BLeEEKer, Verh. Bat. Gen., XXIV, Haring, p. 11 (East 
Indies).—Gitntuer Cat. Fish., VII, p. 390 (Amboyna, Malayan Peninsula). 

Hahitat.—Kast Indies. 

Head 45; depth 53; D. 16; A. 20; P. 13; scales 40. 

Snout pointed, much projecting; maxillary saber-shaped, finely 
toothed, extending to the mandibulary joint; anal inserted below mid- 
dle of dorsal; abdomen with 4 long slender spines; scales thin, 
deciduous; a well-defined silvery lateral stripe. (Giinther.) 

Very abundant in the East Indies; known to us from two specimens 
from Formosa. Bleeker says that it extends its range northward to 
Japan, but there is no other record north of Formosa. 

(indicus, Indian.) 


14. ENGRAULIS Cuvier. 


Engraulis Cuvier, Régne Animal, Ist. edg 1817, p. 174 (encrasicholus). 
Encrasicholus FLemine, British Animals, 1828, p. 183 (enerasicholus). 

This genus includes spindle-shaped anchovies, little compressed, the 
sides rounded, the vertebrae about 45 (44 to 47 in species examined), 
the flesh rather dark, tender, and somewhat oily, not translucent, the 
bones soft, the appearance and flesh resembling that of the sardines. 
Temperate zones. 

(eyypaviis, engraulis, the ancient name of Engraulis encrasicholus, 
the common anchovy of Kurope). 


16. ENGRAULIS JAPONICUS Schlegel. 
SHIKO, IZASA. 

Engraulis japonicus Scu_ece., Fauna Japon. Poiss., 1846, p. 239, pl. cvin, fig. 3 
(Nagasaki).—B Leeker, Verh. Bat. Gen., XX VI, Japan, 1854, p. 119.— 
Namiyg, Class. Cat., 1881, p. 109 (Tokyo) and of Japanese writers [Reports of 
Imperial Fisheries Bureau, etc. ] generally.—Jorpan and Starks, Proc. U.S. 
Nat. Mus., 1905, p. 194 (Gensan, Korea). 

Engraulis ringens Isuik awa, Prel. Cat., 1897, p. 9 (Echigo, Hizen; not of Jenyns). 

Habitat.—Coasts of Japan and Korea, in sandy bays. 

Head 4 in length, without caudal; 43 in total length; depth about 7; 
D. 14; A. 18; P. 17; V. 7; scales in lateral series about 42; eye 3% to 
4 in head; snout 5; mandible 14; interorbital space about 5; caudal 
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peduncle moderately compressed, its least depth from 34 to 3% in 
head. 

Body elongate, subcylindrical, somewhat cigar-shaped, thickest in 
front of middle, head and posterior third of body laterally flattened; 
snout triangular, the top of head flat, with a small median ridge; lower 
lower side of head keel-like or wedge-shaped; eyes placed far forward, 
large, with large adipose lid; mouth inferior, large, the lower jaw 
comparatively weak, the snout projecting considerably beyond mandi- 
ble. Mandible armed with a row of minute teeth. Upper jaw with 
similar teeth in front, these becoming larger behind and extending to 
posterior end of maxillary. A toothed ridgeon middle line of tongue. 
Gillrakers of first arch slender, numerous, their length equal to that 
of eye; gill filaments very numerous, fine and slender, their length 
hardly that of gillrakers of first arch; pseudobranchiz large, the cen- 
tral ones as long as gill filaments. Scales large, thin, cycloid, decidu- 
ous; no abdominal scutes; a long pointed scale in axils of pectorals 
and ventrals. Dorsal low, but higher than long, the second and third 
rays longest, their length a little less than 2 in head; the other rays 
rapidly decreasing, the last contained 3 or 4 times in second; origin 
of fin midway between tip of snout and base of caudal; anal low, its 
origin behind posterior end of dorsal about $+ diameter of eye; its 
length 1% in head; caudal medium, deeply forked: pectorals inserted 
low, their length 2 in head; ventrals small, inserted less than 4 
diameter of eye in front of a perpendicular from origin of dorsal. 
Color dusky blue above; sides pale brown; in some specimens a broad 
faint silver band from eye to base of caudal; fins pale, uniform, except 
caudal, which is more or less dusky. This anchovy iscommon through- 
out Japan, constituting an important article of food. We have speci- 
mens from Otaru, Hakodate, Same, Aomori, Onomichi, Wakanoura, 
Misaki, Tokyo, Tsuruga, and Nagasaki. 


15. COILIA Gray. 


Mystus Lactrépe, Poiss., V, 1803, p. 406 (mystus; not of Gronow, 1763). 

Coilia Gray, Zool. Mise., 1831, p. 9 (hamiltoni). 

Trichosoma Swainson, Nat. Hist. Fishes, II, 1839, p. 292 (hamiltoni). 

Chetomus McCLELLAND, Cale. Journ. Nat. Hist., IV, 1843, p. 405 ( playfairi). 

Leptonurus Bueeker, Verh. Bat. Gen., XXII, Madura, about 1849, p. 14 (chry- 
sostigma). 


‘Body compressed, terminating in a long tapering tail; head and 
mouth as in Zngraulis; scales of moderate size. Anal fin exceedingly 
long, confluent with caudal; the upper pectoral rays much prolonged, 
filamentous; belly keeled, with toothed scutes; premaxillary reaching to 
end of opercle or even to base of pectoral. Air bladder thick-walled, 
with two thin horns extending forward into the skull. East Indian 
region. 

(Name probably without meaning.) 
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17. COILIA NASUS Schlegel. 
ETSU. 

Coilia nasus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 243, pl. crx, fig. 4 (Naga- 
saki).—Gintuer, Cat. Fish., VII, 1868, p. 405 (China and Japan).— 
Asportt, Proc. U. 8. Nat. Mus., XXIII, 1901, p. 490 (Tientsin). 

Coilia grayi Kxer, Novara Fische, 1867, p. 335-(Hongkong; not of Richardson). 


[Habitat.—Coasts of China and southern Japan. 

Head about 7 in length; greatest depth at beginning of dorsal, nearly 
7; D. 18; A. 81; P. 6+ 10; seales 62; 11 scales before dorsal; eye 54 
to 6 in head; snout a little more than eye; eye and snout together 14 
in head; body elongate, tapering and slender posteriorly; abdomen 
and throat with 42 conspicuous, sharp, toothed scutes; head pointed, 
the snout projecting beyond the inferior mouth; premaxillary very 
long. becoming longer with age, tapering behind, extending to middle 
of base of pectoral, in young specimens frequently not reaching limit 
of opercle; jaws, vomer, and palatines with small, sharp-pointed teeth 
arranged in a single row; tongue covered with velvet-like teeth; gill- 
rakers fine, closely set, the longest rather longer than the eye. Dorsal 
rather small, its origin above that of the ventrals; distance from tip 
of snout to occiput nearly three times in distance to base of dorsal. 
Anal long and low, its height almost uniform; first six rays of pec- 
toral greatly elongated, the filaments of various lengths, the shortest 
reaching at least to the beginning of the anal; caudal rather small, 
irregularly lanceolate or pointed, the upper rays 24 times as long as 
the Tower. 

Coast of China, sometimes extending to Southern Japan; originally 
described from Nagasaki, but we have seen only Chinese and Korean 
specimens. On the coast of China is a closely related species, some- 
times confounded with Co¢lia nasus. This is Cotlia ectenes Jordan and 
Seale. It is more elongate, the anal rays 100 to 113. Scutes 48. 
Scales 72, 19 before the dorsal. Eye and snout 1% in rest of head. It 
has not been noticed in Japan. 

(nasus, nose.) 


Family VIIIl. CHIROCENTRID.®. 


Body elongate, compressed, covered with thin, deciduous scales; 
abdomen with a sharp but not serrated margin; barbels none. Mar- 
gin of the upper jaw formed by the premaxillaries mesially, and the 
maxillaries laterally; cleft of the mouth wide, oblique, the lower jaw 
projecting. Eye with an adipose lid. Pseudobranchie none. Bran- 
chiostegals 8. Lateral line obsolete. Dorsal fin short, far back, oppo- 
site the longanal. A long, pointed, appendage in axilla. Ventral fins 
very small. Narrow bands of teeth on palatines, tongue, and ptery- 
goids; a row of canines in mandible and two pairs on premaxillaries. 
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Stomach with a blind sac; intestines short; pyloric appendages none. 
With two exceptions Chirocentrus hypselosoma Bleeker and C. dorab, 
all the species referred to this family are extinct. 


16. CHIROCENTRUS Cuvier. 
Chirocentrus Cuvier, Régne Animal, 1817, p. 178 (dorab). 


Characters of the genus included above: 

(yeip, hand; «évrpor, spine.) 

18. CHIROCENTRUS DORAB (Forskal). 

Clupea dorab Forsk&t, Descr. Anim., 1775, p. 72 (Red Sea). 

Esox chirocentrus Lactrépe, Hist. Nat. Poiss., V, 1803, p. 296. 

Chirocentrus dorab Rt‘prett, N. W. Fische, 1837, p. 81 (Red Sea).—GétnrHer, 
Cat. Fish., VII, 1868, p. 475.—BueeKker, Atlas Clup., 1870, p. 92 (East 
Indies).—Day, Fishes cf India, I, 1878, p. 652, pl. cixv1, fig. 3 (India).— 
JoRDAN and EverMann, Proc. U. 8. Nat. Mus., 1902, p. 327 (Formosa). 

Habitat.—East Indies, occasionally northward to Japan. 

Head about 6 in length; depth about 7; D. 17; A. 33; P. 13; v. 6; 
eye 44 in head; snout 34; mandible 1§; interorbital space 54; caudal 
peduncle compressed, 24. Body elongate, compressed; ventral margin 
sharp; head small, subconical; interorbital space flat with a prominent 
median ridge anteriorly; snout short; eye covered with adipose lid; a 
conspicuous fossa before eye; mouth terminal, wide, oblique, the lower 
jaw strongly projecting; upper lip terminating in a short pointed 
cutaneous flap; maxillary not large, reaching posteriorly a little beyond 
anterior margin of eye; mandible longer than maxillary; lower jaw 
with large canine teeth; two pairs of similar teeth projecting forward 
from center of premaxillaries; remainder of upper jaw armed with 
straight, sharp teeth, which soon become much smaller posteriorly; 
villiform teeth in narrow bands on tongue, palatines, and pterygoid. 
Gill openings large, membranes free from isthmus; gill rakers short, 
fine; gill filaments a little longer, fine; pseudobranchiz none. 

Scales small, deciduous, totally absent in our specimen; short cirri 
along whole extent of abdomen. Radiating, branching mucous canals 
beneath eye. 

Dorsal small, very far back, its origin above that of anal; anal low, 
long, about 54 in total length; caudal long, deeply forked; pectorals 
small, thoracic, the two fins meeting when depressed; basally covered 
by a long, pointed, cutaneous flap; a large, pointed, dermal, subosse- 
ous appendage in the axilla; ventrals very small, their origin midway 
between tip of mandible and base of caudal. 

Color bluish black above, gradually paling on sides to bluish sil- 
very; belly silvery white; fins uniform brownish. 

Here described from a single specimen 9} inches long, obtained by 
the Imperial University from the Kuro Shiwo near Misaki, the only 
record of the species from Japan. 

Proc. N. M. vol. xxxi—06——42 
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This species ranges from the East Coast of Africa to the Malayan 
Archipelago and north to southern Japan. 
(dorab, an Arabian name.) 


Family 1X. ALEPOCEPHALID®. 


Body oblong, compressed, covered with thin cycloid or keeled scales 
or with naked skin; head naked. Lateral line present or absent. No 
barbels. Mouth moderate or large; margin of the upper jaw formed 
by the premaxillaries and the maxillaries, the former being placed 
along the upper anterior edge of the latter. Teeth feeble. Opercular 
apparatus complete, its bones thin. Phosphorescent spots none, or 
rudimentary and placed in nodules of the naked skin. No adipose fin; 
dorsal fin long and low, posterior inserted nearly opposite the anal; 
pectorals short, placed rather high; ventrals usually well back, some- 
times wanting. Gill openings very wide, the membranes free from 
the isthmus. Pseudobranchiz present; no gular plate; no air bladder. 
Stomach curved, without blind sac; pyloric ceca in moderate number. 

Fishes of the deep seas; numerous species have been described from 
the abyssal fauna of the mid Atlantic and Pacific. 


17. XENODERMICHTHYS Ginther. 


Xenodermichthys GéntHER, Ann. Mag. Nat. Hist., July, 1878, p. 23 (nodulosus). 


Body rather elongate, compressed, without true scales; the skin 
rather tough, finely wrinkled longitudinally, with numerous nodules, 
regularly arranged; minute, rudimentary, scale-like productions are 
embedded in the skin, especially on the trunk. Mouth very small, 
with feeble jaws and rudimentary teeth in the intermaxillary and 
mandible and a few in the maxillary. Palate toothless. Dorsal and 
anal fins equal in length. Caudal forked. Gill opening wide, but not 
much extending above the level of the pectoral fin. Gills well devel- 
oped, with long gill rakers. Deep seas. 

(Zévos, strange; déoua, skin; ius, fish.) 


19. XENODERMICHTHYS NODULOSUS Giinther. 


Xenodermichthys nodulosus GUNTHER, Ann. and Mag. Nat. Hist., July, 1878, 
p- 23 (south of Yeddo, Japan); Shore Fishes of the Challenger, 1880, p. 63 
(off Japan).—JorpaNn and Srarks, Bull. U. 8. Fish Comm., 1902, p. 579 
(Sagami Bay, Japan). 

Head, 6 in length; depth, 7; D. 32 or 33; A. 31-33; P.6; V.5. Eye 
of moderate size, its diameter greater than width of interorbital space. 
Lateral line well developed, with scale-like structures; rest of body 
naked, with fine longitudinal wrinkles. 

Color entirely black; luminous nodules, all black. 

Of this species we have examined one fine specimen, 21.5 cm. long, 
from station 3697, Sagami Bay, dredged by the United States Bureau 
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of Fisheries’ steamer A/batross. It agrees fully with Giinther’s excel- 
lent plate. 
(nodulosus, having nodules.) 


Family X. GONORHYNCHID. 


Head and body entirely covered with ctenoid scales; a barbel present 
under the elongate, pointed snout; margin of upper jaw formed by 
the short premaxilliary, which is continued downward as a thick lip, 
in front of the maxillary. Jaws toothless; lips thickly fringed with 
barbels. . 

Dorsal fin far back, opposite ventrals, short, like the anal. 

Pseudobranchiz present; gill openings narrow. Air bladder absent. 

Branchiostegals four. 

A single genus with two or three species known among living fishes. 
Several extinct genera are placed near Gonorhynchus. It differs 
strongly from all other herring-like fishes in having the head closely 
scaled. 

18. GONORHYNCHUS Gronow. 


Gonorhynchus Gronow, Zoophylaceum, 1763, (No. 199=G. gonorhynchus). 
Rhynchana Richarpson, Voy. Erebus and Terror, 1846, p. 44 (greyi=gonor- 
hynchus). 

The characters of this genus are included above. The single Japa- 
nese species differs from Gonorhynchus gonorhynchus of the Cape of 
Good Hope and neighboring waters in the deeper body, longer head, 
and a smaller number of fin rays. Gonorhynchus gonorhynchus is 
said to have the head about 5% in length, the dorsal L1 to 13, and the 
anal rays 9. Gonorhynchus brevis Kner, slender and short-headed, is 
probably the same. 


20. GONORHYNCHUS ABBREVIATUS Schlegel. 


Gonorhynchus abbreviatus ScHLeGeL, Fauna Japon. Poiss., 1846, p. 217, pl. cm, 
fig. 5 (Nagasaki).—JorpaNn and Snyper, Smiths. Mise. .Coll., XLV, 1904, 
p. 236, pl. tix (Yokohama). 

HTabitat.—Southern Japan in deep water, very rare. 

Head 4% in length of body to base of caudal, 4§ times in total length; 
the depth is a little more than half the length of the head, about 9 in 
total length; D. 11; A. 8; P. 1+10; V. 1+7; eye 44 in head; snout, 
24; interorbital space, about 4; caudal peduncle, 44. 

Body elongate, subcylindrical, caudal portion tapering; head me- 
dium, conical, the snout long and pointed, a single medium barbel 
behind its tip; nostrils double, the upper or anterior one with a short 
fleshy tube which partially covers the lower nostril. Mouth inferior, 
nearly simicircular, with thick, fringed or fibrillose, toothless jaws. 

Eye large, covered with an adipose lid, 
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Gill membranes attached to isthmus; pseudobranchie present; ‘Sa 
fringed gill-like organ behind the fourth branchial arch, one-half being 
attached to this arch, the other half to the humeral arch.” 

Scales small, ctenoid, entirely covering the head and body, scales in 
lateral line, about 180. 

Dorsal small, very far back, its origin opposite posterior insertion of 
ventrals; anal small, short, its origin a short distance behind anus, and a 
little more than half the distance between insertion of ventral and base 
of caudal; pectoral long, 14 in head; a long, pointed, fleshy, scaly flap 
in axilla of pectorals, ventrals, dorsal and anal; caudal small, moder- 
ately forked, the basal half scaled. 


Fic. 5.—GONORHYNCHUS ABBREVIATU 


Color uniform brown, paler beneath, fins pale basally, the distal 
half black; pectoral edged with white. 

This description is taken from a fine specimen from off Yokohama. 
obtained by Mr. Alan Owston. No other specimen has been seen since 
the time of Schlegel. 

(abbreviatus, shortened. ) 

SUMMARY. 
Family Evoprp. 
1. Megalops Lacépéde, 1803. 
1. cyprinoides (Broussonet), 1782; Okinawa. 
2. Elops Linnzeus, 1766. 
2. saurus Linnzeus, 1766. 
Family PrerorHrissiD&. 
3. Pterothrissus Hilgendorf, 1877. 
3. gissu Hilgendorf, 1877; Hakodate, Suruga Bay, Matsushima Bay, Tsugaru Straits, 
Family ALBULID2. 


4. Albula Gronow, 1763. 


. vulpes (Linneus), 1758; Tokyo. 


Family CHANID2. 
5. Chanos Lacépéde, 1803. 
. chanos (Forskal), 1775. 











No. 1499. THE HERRINGS OF JAPAN—JORDAN AND HERRE. 645 


Family DorosomMaTiID&. 
6. Konosirus Jordan and Snyder, 1900. 


6. punctatus (Schlegel), 1846; Tokyo, Nagasaki. 
7. nasus (Bloch), 1797; Urado. 


Family CLupEip2. 
7. Etrumeus Bleeker, 1853. 
8. micropus (Schlegel), 1846; Aomori, Same, Tokyo, Wakanoura, Misaki, Nagasaki. 
8. Stolephorus Lacépéde, 1803 
9. japonicus (Houttuyn), 1782; Wakanoura, Nagasaki, Osaka, Heda. 
9. Clupea Linnezeus, 1758. 


10. pallasii Cuvier and Valenciennes, 1847; Otaru, Kushiro, Aombri, Matsushima 
Hakodate, Same. 


10. Sardinella Cuvier and Valenciennes, 1847. 


11. melanosticta (Schlegel), 1846; Hakodate, Matsushima, Aomori, Same, Yoko- 
hama, Tokyo, Tateyama, Onomichi, Wakanoura, Kobe, Tsuruga, Nagasaki. 


11. Harengula Cuvier and Valenciennes, 1847. 


12. zunasi Bleeker, 1854; Tokyo, Onomichi, Tomakomai, Wakanoura, Tsuruga, 
Nagasaki. 


13. moluccensis Bleeker, about 1853. 
12. Ilisha Gray, 1846. 
14. elongata (Bennett), 1830; Wakanoura. 
Family ENGRAULID2. 
13. Anchovia Jordan and Evermann, 1898. 
15. indica (Van Hasselt), 1823. 
14. Engraulis Cuvier, 1817. 


16. japonicus Schlegel, 1846; Hakodate, Aomori, Otaru, Same, Onomichi, Tokyc, 
Misaki, Tsuruga, Nagasaki. 


15. Coilia Gray, 1831. 

17. nasus Schlegel, 1846; Nagasaki. 

Family CHrrocENTRID2. 

16. Chirocentrus Cuvier, 1817. 

18. dorab (Forskal), 1775; Misaki. 

Family ALEPOCEPHALID2. 

17. Xenodermichthys Ginther, 1878. 

19. nodulosus Giinther, 1878; Sagami Bay. 

Family GoNORHYNCHID#. 


18. Gonorhynchus Gronow, 1763. 
20. abbreviatus Schlegel, 1846; Yokohama. 








MAMMAL REMAINS FROM TWO PREHISTORIC VILLAGE 
SITES IN NEW MEXICO AND ARIZONA. 


By Marcus Warp Lyon, Jr., 


Assistant Curator, Division of Mammals, U. S. National Museum. 


While conducting the field work of the Museum-Gates expedition of 
1905, Dr. Walter Hough secured fragments of various mammals from 
two ancient village sites in New Mexico and Arizona. Among them 
are bison and marmot remains, which considerably extend the known 
range of these two animals. 

The larger and more interesting lot was collected in a cave on the 
upper Tularosa River, in western Socorro County, near Joseph, New 
Mexico. Doctor Hough writes concerning the caves and the remains 
found in it, as follows: 


The cavern is situated in a bluff of yellow conglomeratic tufa resembling sand- 
stone, capping a steep slope about 250 feet above the river. Beneath the overhang 
and masking the cave were formerly four houses built of rubble. These had been 
crushed by falls from the cliff and buried under a ridge of débris which almost 
closed the entrance. The cave is about 30 feet deep, 11 high, and 8 wide, and was 
filled to within a short distance of the roof with droppings of animals containing 
layers of various rejects from the houses. The bison bones were found deep in this 
mass; one cannon bone, showing traces of fire, was taken out below the 6-foot layer. 


Of the smaller and second collection, Doctor Hough says: 

The animal bones of the second collection came from Blue, Graham County, east- 
ern Arizona. They were obtained in the débris removed during the excavation of 
an ancient pueblo near that place. 

Blue is situated in a long, deep canyon, at an altitude of about 7,000 feet. 


LIST OF MAMMAL REMAINS FROM THE CAVE ON THE UPPER TULAROSA RIVER, NEW 
MEXICO. 


Deer (Odocoileus sp.).—Fragments of nearly all parts of the skel- 
eton of one or more species of deer were found to be common. They 
are too small and not sufficiently characteristic to enable me to deter- 
mine the species, but probably represent forms of the white-tailed 
deer and of the mule deer. 

Pronghorn (Antilocapra americana (Ord)).—Skin of a young indi- 
vidual and fragment of the skin of an adult. 
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Bison 6r American buffalo (Bison bison (Linneus)).—One upper 
permanent middle premolar of the right side, a portion of a rib, the 
distal end of a left metatarsal canon bone, the proximal end of a right 
metacarpal canon bone, a horn, and a small piece of skin. 

In the map accompanying his memoir on the American bisons (1876), 
Dr. J. A. Allen gives the most westerly range of this animal as just 
beyond the Rio Grande, while on pages 125 and 126 the bison is 
doubtfully recorded as extending as far west as that river. The 
. present discovery extends its range to within a few miles of the west- 
ern border of New Mexico, or about 110 miles farther west than hitherto 
recorded. It is even probable that the bison ranged into Arizona. 
As noted above by Doctor Hough, the bison remains were found deep 
in the débris of the cave. He remarks on this discovery as follows: 

It seems clear that the buffalo existed in the neighborhood of this cave, from the 
number of separate bones of the skeleton occurring here, as well as from the fact 
that the Indians of this locality were never accustomed to carry with them masses 
of buffalo flesh containing bones. Their method was universally to jerk the meat, 
thus reducing it to small compass for carrying. The skins, however, were trans- 


ported long distances and formed an article of trade between the Plains and Pueblo 
Indians up to the time of the disappearance of the buffalo from the plains. 


Rock spermophile ( Citellus grammurus (Say)).—The greater part of 
one skull, a portion of another, a scapula, and a few fragments of long 
bones. 

Marmot or woodchuck (Marmota flaviventer or engelhgrdti ?).—The 
anterior portion of a skull. 

I know of no marmots in collections from near this locality. The 
type locality of Marmota flaviventer is ‘*mountains between Texas and 
California;” that for J. engelhardti is in the Beaver Range Moun- 
tains of Utah. 

Sonoran white-footed mouse (Peromyscus sonoriensis (Le Conte)).— 
One dessicated specimen. 

Rio Grande white-footed mouse (Peromyscus tornillo Mearns).—One 
dessicated specimen. 

This and the preceding species were identified by Mr. W. H. 
Osgood. 

Wood rat (Neotoma sp.).-—A femur and the upper part of a humerus. 

Pallid muskrat (Fiber zibethicus pallidus Mearns).—Two nearly com- 
plete skulls and part of another. 

Jack rabbit (Lepus sp.).—A tibia and a hind foot. 

Cottontail rabbit (Sylvilagus sp.).—The lower portion of a humerus. 

Plateau lynx (Lynx baileyi Merriam).—A mandible, a humerus, and 
part of a foot. 

Scotts gray fox (Urocyon cinereoargenteus scottii Mearns).—The 
greater portion of askull, two mandibles, a humerus, and part of a foot. 

Common skunk ( Mephitis estor Merriam).—A nearly complete skull. 
Identified by Mr. A. H. Howell. 
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Spotted skunk (Spilogale sp.).—A lower jaw and the anterior por- 
tion of a skull. 

Southwestern grizzly bear (Ursus horribilis horrixus Baird).—( ne 
claw. 


LIST OF MAMMAL REMAINS FROM THE ANCIENT PUEBLO AT BLUE POST-OFFICE, 
EASTERN ARIZONA. 


Deer ( Odocoileus sp.).—Fragments of nearly all parts of the skeleton. 

Wood rat (Neotoma sp.).—A femur and a humerus. 

Jack rabbit (Lepus sp.).—An ulna. 

Cottontail rabbit ( Sylvilaqgus sp.).—A femur and fragment of a skull. 

Cougar or puma (Puma hippolestes azteca Merriam).—Portion of a 
radius. 

Plateau lynx (Lynx baileyi Merriam).—Part of a humerus and of a 
tibia. 

Scotts gray fox (Urocyon cinereoargenteus scottii Mearns).— Frag- 
ments of a skull. 

Black bear ( Ursus americanus Pallas).—An os calets and parts of ribs. 





















DESCRIPTION OF A NEW ROCK-FISH OF THE GENUS 
SEBASTODES FROM CALIFORNIA. 


By Barton WarreN EVERMANN and Epmunp Lee GoLpsBorouGH, 
Of the United States Bureau of Fisheries. 


In connection with our recent studies of the fish fauna of Alaska and 
the geographic distribution of the species of fishes known to occur in 
the waters of that district, we examined and studied many specimens 
in various collections from the coasts of Washington, Oregon, and 
California. 

Among those from the California coast we find a species of Sebastodes 
which appears to us to be new. The description of the type is here 
given, together with a drawing by Mr. A. H. Baldwin. 


SEBASTODES ALEXANDRI Evermann and Goldsborough, new species. 


Head 2.55 in body; depth 2.8; eye 4 in head; snout 4; maxillary 
2.1; mandible 1.9; interorbital 1.5 in eye, 5.75 in head; D. XIII, 
97+; A. III, 7; pores in lateral line about 52; gillrakers 8+ 17, 
rather short, 2.2 in eye, toothed, the end one a mere tubercle. 

Mouth large, slightly oblique; maxillary extending to posterior edge 
of pupil; mandible scarcely projecting, without symphysial knob, not 
fitting into notch in upper jaw; armature of head strong; nasal, pre- 
ocular, postocular, parietal, tympanic, and coronal spines present, the 
ridges all rather strong; interorbital slightly convex in the center with 
a slight depression just inside of each supraocular ridge; preorbital 
with 2 broad, blunt points; 2 humeral spines, one at upper end of 
opercle and one large curved one at lower end; preopercle with 5 
rather strong backwardly directed spines, the second and third from 
the top strongest; opercles, cheek, premaxillary, and top of head closely 
scaled; no scales on maxillary or mandible; dorsal with a considerable 
notch, the twelfth spine a little greater than half length of longest, 
which is 2.5 in head; ventrals reaching vent; pectoral reaching tips 
of ventrals; small accessory scales on membranes of dorsal, anal, and 


4 Mutilated. 
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caudal fins, also on base of pectoral; second anal spine strong, curved, 
longer than third; inside of mouth and gill-covers pale; peritoneum 
silvery. 

Color in alcohol, dirty yellowish; some evidence of black spots or 
blotches along back; a black opercular spot. 

The presence of only 9 dorsal rays is doubtless due to an injury 
which the fish had received early in life; the upper edge of caudal 
peduncle and the region immediately in front apparently has been 
bitten or mutilated in some way. 

This species appears to be related to S. atrovirens, from which it 
differs, however, in the convexity of the interorbital space, shorter 





SEBASTODES ALEXANDRI. 


body, the less projecting lower jaw, the smaller eye, the weaker pre- 
orbital spines, the longer gillrakers, and the absence of scales on the 
mandible and maxillary. 

Described from a single specimen 84 inches long (type, Cat. No. 
55662 U.S.N.M.), collected by the U. S. Bureau of Fisheries steamer 
Albatross March 13, 1890, at station 3125 in 65 fathoms in Monterey 
Bay, California. 

We take pleasure in naming this species for Mr. A. B. Alexander, 
assistant in charge division of statistics and methods of the fisheries, 
Bureau of Fisheries, in recognition of his long and valuable services 
as fishery expert on the steamer Albatross. 





MAMMALS OF BATAM ISLAND, RHIO ARCHIPELAGO. 


By Marcus Warp Lyon, Jr., 


Assistant Curator, Division of Mammals, U. S. National Museum. 


This paper is supplementary to one recently published by Mr. 
Gerrit S. Miller, jr.,“on the mammals of the Rhio-Linga Archipelago. 
The island of Batam was twice visited by Mr. C. Boden Kloss at the 
instigation of Dr. W. L. Abbott, once in September, 1905, and again 
in March and April, 1906. The results of Mr. Kloss’s first visit are 
embodied in Mr. Miller’s paper, while the results of the second trip 
are here given. Batam, or Battam, about 15 miles long by 12 miles 
wide, is the second largest island of the Rhio Archipelago and lies about 
10 miles south-southeast of Singapore Island. The channel between 
it and Singapore, however, contains several small islands, so that the 
greatest stretch of water between the two is less than 5 miles. The 
deepest water between it and Singapore is about 50 fathoms. 

The following list contains two species not previously known from 
Batam, records eight other mammals not before noted on the island, 
while a new subspecies of one species previously known is here 
described. 

TRAGULUS PERFLAVUS Miller. 


1906. Tragulus perflavus Miter, Proc. U. 8. Nat. Mus., XX XI, 1906, p. 251. 


One specimen, the type, taken in September, 1905, and five taken in 
March and April, 1906. The additional specimens taken by Mr. Kloss 
since the type was first known confirm in every way the characters of 
the species. Two of them are even more yellow on the upper parts 
than is the type. Three other examples collected on Pulo Galang by 
Mr. Kloss are in every way identical with this species. 


SCIURUS VITTATUS Raffles. 


1906. Sciurus peninsularis M1LuER, Proc. U. 8. Nat. Mus., XX XI, 1906, p. 263. 


Thirteen skins and skulls collected at Senimba Bay, two in Septem- 
ber, 1905, eleven in March, 1906. This series of skins does not differ 





@ Proc. U. 8. Nat. Mus., XX XI, pp. 247-286, September 11, 1906. 
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essentially from skins of Sciurus peninsularis Miller,“ of the Malay 
Peninsula. Mr. Bonhote? has recently shown that the latter is iden- 
tical with Securus vittatus Rafiles.¢ 


MUS CONCOLOR Blyth. 


1906. Mus concolor, MituER, Proc. U. 8. Nat. Mus., XX XI, 1906, p. 267. 

Four skins and skulis, collected at Senimba Bay, two in September, 
1905, and two in March, 1906. It is possible that these specimens may 
not be typical J/us concolor. The only examples of true J. concolor 
in the Museum are too immature for use in making suitable compari- 
sons. Mr. Kloss’s specimens are quite close to Mus surdus Miller, @ of 
Simalur Island, from which they differ mainly in smaller size of skull, 
shorter rostrum, and greater interorbital width. 


MUS BATAMANUS, new species. 


Type.—Adult male, skin and skull, Cat. No. 143232, U.S.N.M., 
collected at Senimba Bay, Batam Island, off southern end of Malay 
Peninsula, March 30, 1906, by Mr. C. Boden Kloss. Original 
number 75. 

Diagnostic characters.—Similar to Mus jerdoni Blyth, but. tail 
shorter than head and body, and, as compared with a Tenasserim 
example of J/. jerdoni, duller colored, and with slightly. heavier 
interorbital region. 

Color.—Upper parts generally an ill-defined grizzle of dull ochra- 
ceous buff’ and blackish, much lighter and duller on the sides, and 
with much less admixture of black; underparts generally similar to 
Ridgway’s No. 9 gray. Ears blackish brown; feet whitish. Tail, 
bicolor, dark brownish above, whitish beneath. The soft or typical 
hairs above have dull ochraceous tips and No. 6 gray bases; on the 
lower parts their tips are whitish and bases No. 8 gray. The pelage is 
everywhere beset with grooved and flattened spines, longest and most 
numerous above, where their bases are slate gray in color and the tips 
slate black. On the underparts the spines are less numerous, smaller 
and whitish throughout. On the sides the bases of the spines grow 
lighter in color, becoming whitish as the belly is reached. Many of 
the spines on the upper sides of the body are tipped with dull ochra- 
ceous buff, and as the belly is approached all the spines are so tipped. 

Skull.—The skull of Mus batamanus does not differ conspicuously 
from skulls of J/us jerdoni; the palatine foramina are shorter and 


«Smithsonian Miscell. Coll., XLV, p. 10, November 6, 1903. 

> Proc. Zool. Soc. London, 1906, I, pp. 5, 6, published June 7, 1906. 

¢ For a consideration of the Sumatran forms of this species and the status of Sciurus 
peninsularis, see Lyon, Smithsonian Miscell. Coll., XLVIII, 1906, p. 278. 

“Proc. U. 8S. Nat. Mus., XX VI, p. 460, February 3, 1903. 

€Color terms in this paper are taken from Ridgway’s Nomenclature of Colors for 
Naturalists. 
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wider, the posterior edge of the palate more emarginate, and the 
interorbital region is slightly heavier. 

Measurements of type.—Total length, 267 mm.; head and body, 148; 
tail, 129; hind foot, without claws, 31; greatest length of skull, 36.3; 
basal length, 30.5; condylo-basal length, 34.5; zygomatic width, 15.3; 
interorbital constriction, 6.5; maxillary tooth row (alveoli), 6.2; man- 
dible back of condyle to front of symphysis, 19.7; mandibular tooth 
row, 5.9. 

Specimens examined.—One, the type. 


MUS LINGENSIS Miller. 


1906. Mus lingensis MituER, Proc. U. 8. Nat. Mus., XX XI, 1906, p. 266. 

One skin and twelve skulls collected at Senimba Bay in September, 
1905, and eight skins and skulls March and April, 1906. This series, 
as a whole, is exactly like a series of topotypes from Linga. This 
species shows much variation in the size of the skull. In the series 
from Batam, the greatest length of the largest skull, Cat. No. 143217, 
U.S.N.M., with teeth considerably worn, is 48.3 mm., while in Cat. 
No. 143221, U.S.N.M., a skull in every way adult, with teeth slightly 
worn, the same measurement is 42.5 mm. Similar differences in size 
are found in examples from Linga. 


MUS sp. near RATTUS. 


1906. Mus near rattus, MILLER, Proc. U. 8. Nat. Mus., X XXI, 1906, p. 266. 

Four specimens taken September, 1905, and twelve taken in March 
and April, 1906. This rat is extremely variable. The series of 
skins falls into two groups—those with bellies nearly white, like speci- 
mens of Mus jarak Bonhote, from southern Johore, and those with dirty, 
buffy-gray bellies, much like a specimen of Mus grise‘venter Bonhote, 
from Johore. Some individuals are nearly intermediate between these 
extremes of coloration of the under parts. As great differences are 
found in the color of the upper parts, some individuals being colored 
like a small Norway rat, while others are nearly as dark as a black 
rat. As a rule, those specimens darkest above are lightest beneath, 
but there are exceptions. The skulls also show many inconstant 
variations. 

MUS FIRMUS Miller. 


Three adults, skins and skulls, collected at Senimba Bay, March, 
1906, do not differ from topotypes of this species from Linga. 


ARCTOGALIDIA SIMPLEX Miller. 


1906. Arctogalidia simplex MiuuEr, Proc. U. 8, Nat. Mus., XX XI, 1906, p. 268. 


An adult female taken in September, 1905. 
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TUPAIA FERRUGINEA BATAMANA, new subspecies. 
1906. Tupaia ferruginea, MruuEr, Proc. U. 8. Nat. Mus., XX XI, 1906, p. 271. 


Type.—Adult female, skin and skull, Cat. No. 142151, U. S. N. M., 
collected at Senimba Bay, Batam Island, south of Malay Peninsula, 
September 15, 1905, by Mr. C. Boden Kloss. Original number 2. 

Diagnostic characters.—Very similar to Tupaia ferruginea Rafiles, 
of Singapore and Malay Peninsula, but tail grayer, skull and teeth 
heavier. 

Color.—Tupaia ferruginea batamana so closely resembles the typical 
form that no detailed description is necessary; in the majority of speci- 
mens the tail is grayer than it is in the mainland animal. 

Skull and teeth.—The skull of Tupaia ferruginea batamana averages 
longer and wider than skulls of the typical form and the sagittal crest 
is longer and more prominent. The angle of the mandible is heavier. 
The molar teeth are heavier throughout. For the greater size of the 
skull of the insular subspecies over the mainland form, see table of 
measurements, page 657. The difference in size is very strikingly 
brought out by placing the two series of skulls side by side so that the 
zygomatic arch of one touches that of the next. When the eight skulls 
of each series are so arranged, it is found that the skulls of Zupaia 
ferruginea batamana make a row longer by the width of half a skull 
than the corresponding row of Tupaia ferruginea. If the two series 
are arranged longitudinally, the row of island skulls extends about a 
third of a skull beyond the row of mainland skulls. 

Measurements.—External and cranial measurements of. the type: 
Total length, 360 mm.; tail vertebra, 160; hind foot without claws, 
43; ear, 17; greatest length of skull, 53; basal length, 46.5; palatal 
length, 28.8; zygomatic breadth, 27.5; greatest width between outer 
surfaces of molars, 17.5; interorbital constriction, 15.4; breadth of 
brain case above roots of zygomata, 20; mandible, front of symphysis 
to back of condyle, 35.2. For cranial measurements of the series, see 
table, page 657. 

Specimens ecamined.—Kight, two skins and skulls collected in Sep- 
tember, 1905, and six in alcohol, collected at the same time but not 
received until the later collection was sent in. 

Remarks.—The characters of this subspecies were pointed out by 
Mr. Miller, who had at his disposal the two skins and skulls only. 
The six additional specimens later received from Mr. Kloss confirm 
in every way the characters that were previously shown to be present. 
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Measurements of skulls of Tupaia ferruginea and of Tupaia ferruginea batamana. 





Front of 
Cat Length of Greatest | Zygo-  ,. TE 
- . " : . incisor to 
Name. Locality. Num- Sex and age sagittal length of matic heal on 
ber. crest skull. width. ack OF 
last 
molar. 
nine mm, mm, mm, 
Tupaia ferruginea . Singapore .... 105078 Female adult... .......... ......-.-- 25. 4 4.5 
ee inosasloceen MP ccaaacue 105079 |..... do . 4.5 18.7 24.7 6.5 
a disiunis’ sanhcanaitwsaes .. 105080 Male adult 9.7 49.7 24.8 27 
PDs cisnoun.s mises Tringanu.....| 105024 | Female adult ) Ww. 3 24.3 27.9 
Ne Sabatcuies vateusei as anaGast Meee do. 5. 50.1 25.4 27.1 
icastaipasaces PORERG.. cccus 11491 |..... do. 6 51.8 24.8 8 
Re cadeg ima Few 112578 | Male adult .... 5 50.7 26.3 27.5 
Do. .| Tenasserim...| 124284 |..... do. 6.6 a2 25. 6 27.3 
Tupaia ferruginea Batam....... 142151 Female adulte 7 58 27.5 29 
batamana., 
i icccacens Lieheneal iP esasae ‘natesccne sane 8 51.8 26.2 27.8 
icsAndatosaees oA cccuccccl Mee txcnad do 6.8 2.3 26.9 8. 6 
Pin .do 7 52.3 26.8 8.6 
oe eS 0 Ee do aa 8.2 SU 26. 2 27.5 
eee Male adult. 7.7 52.6 27.2 28.7 
CP acecnsad ..do ‘ 10 2.7 27.3 ym. 2 
ae ..do 9.4 53.1 27 21.9 
aType 


In addition to the foregoing, Mr. Kloss saw the following species 
on Batam, but was unable to secure specimens: 

Sus 07. 

Sus rhionis. 

Macaca fasicularis. 

Pre shytis cristata. 

The following were reported to Mr. Kloss by the natives as ocecur- 
ring on Batam: 

Tragulus kanehil. 

Petaurista sp. 

Sciuropterus sp. 

Seiurus tenuis. 

Ratufa sp. 

Paradowurus sp. 

Cynocephalus” sp. 

Macaca nemestrina. 


Presbytis sp. with white breast. 


“See Kloss, Journ. Straits Branch, Royal Asiatic Society, XLV, pp. 55-60, pls. 
I-11, made from photographs of Batam specimens obtained by Mr. J. P. Romenij. 
® See Miller, Proc. Biol. Soc., Washington, XIX, p. 41, February 26, 1906. 
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AN ACCOUNT OF AMAZON RIVER FISHES COLLECTED BY 
J. B. STEERE; WITH A NOTE ON PIMELODUS CLARIAS. 


By Cart H. Ergenmann, 


Of Indiana University, Bloomington, Indiana, 
and 


Barton A. BEAN, 


Of the Division of Fishes, U. S. National Museum. 


During 1901, Prof. J. B. Steere made collections for the United 
States National Museum in the Amazon River between Para and 
Manaos. Among these collections were a number of fishes, nearly all 
of medium size, which were selected of a certain length for exhibition 
at the Pan-American Exposition held in Buffalo, New York, in 1901. 
Most of them were displayed in formalin, and proved an interesting 
addition to the exhibit of fishes made by the Museum. 

The collection contains a number of interesting forms, several of 
which are here described as new. We are indebted to Dr. Theodore 
Gill for suggesting the name Z7xn/onema for the catfish with the 
flattened (tape-like) barbels, named specifically in honor of Professor 
Steere. . 

A note on some specimens of /melodus clarias from Paraguay is 
added to this paper. 


POTAMOTRYGON HUMBOLDTII (Roulin). 


One specimen. 
SELENASPIS HERZBERGII (Bloch). 
Three specimens, 185, 175, and 145 mm. long. These agree well 
with Bleeker’s figure of J/eranematichthys hymenorhinos, which is 
evidently the young of herzhergii. 


CALLOPHYSUS MACROPTERUS | Lichtenstein). 
Two specimens. 
PINIRAMPUS PIRINAMPU (Spix). 


One specimen. 
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LUCIOPIMELODUS AGASSIZII (S:eindachner). 


The species resembles in general appearance Pimelodus altipinnis, 
but differs in the generic characters, which are ds follows: No vomer- 
ine teeth; occipital process narrow, not reaching to dorsal plate; a 
frontal and a small occipital fontanelle. Bones of the head striate. 
Dorsal and pectoral spines not pungent, but obliquely segmented in 
their distal third; the anterior margin roughened by the prolongation 
of each segment into a small spine. Posterior margin of dorsal spine 
smooth; that of the pectoral serrate. Adipose dorsal very long; caudal 
widely forked; barbels flat, slightly margined. 

Our specimen is 150 mm. long, and agrees well with Steindachner’s 
description. The head is contained 5 times in the length of body and 
not 3 times, as given by Eigenmann and Eigenmann. - 

This fish was considered a distinct genus by Eigenmann and Eigen- 
mann, who, however, did not name it because they had no specimen for 
direct examination. The genus was later named Perugia by Eigen- 
mann and Norris. The example from the Steere collection shows that 
it is generically identical with Luciop/melodus of Eigenmann and 
Kigenmann. 

RHAMDIA QUELEN (Quoy and Gaimard), 


Three specimens. 
PIMELODELLA CRISTATUS Muller and Troschel 
One specimen. 


PIMELODUS ALTIPINNIS Steindachner 


One specimen. 
Genus BRACHYPLATYSTOMA. 


The genus Brachyplatystomea is distinguished technically from other 
Pimelodine by the character of the premaxillary teeth. These are of 
two kinds, those on the anterior half of the premaxillary are villiform 
and fixed, while those on the posterior are longer, slenderer, and 
depressible. Six species are known: jilamentosum, vaillanti, reticu- 
lata, rousseaueii, juruense, and platynema. Some of these species 
reach a very large size. Of rousseaurii (Goliath) Kner says that he 
had specimens 6 feet long, and of flamentosum Goeldi recorded a 
specimen 1.95 meters long. 

B. reticulata is known to reach a length of 3 feet. . 


The species change greatly with age; the young have fantastically 
elongated maxillary barbels and caudal filaments, so that the filament 
of the upper caudal lobe may be much longer than the rest of the fish, 
and the maxillary barbels may be twice the length of the fish, while 
in the adult the maxillary barbels may reach but little beyond the 
pectorals, and the caudal filament be correspondingly shortened. 
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BRACHYPLATYSTOMA GOELDII, new species. 


The species here described is distinguished from others by the large 
spots on the upper half of the body. The type, a single specimen, is 
223 mm. long to end of middle caudal rays. Barbels flattened; the 
maxillary barbel of one side 485 mm. long. Upper caudal lobe with 
the filament (broken at the tip) 293 mm. long. Head depressed, as in 
the other members of the genus, twice its depth at the occipital process. 
Upper jaw projecting an orbital diameter beyond the lower. Eye 44 
in the snout, 94 in the head, 24 in interorbital. Width of head at 
rictus equal to snout and half the orbit. Occipital process scarcely 
reaching dorsal plate. Mental barbels reaching gill-opening, and the 
post mentals beyond base of pectorals. Premaxillary band of teeth 
wider than the vomerine band. Gill-membranes separated to the 
angle of the mouth. Gill-rakers slender and shorter than the eye. 
Skin on top and sides of head, and region along the anterior part of 
the lateral line, reticulated. 





Fic. 1.—DRACHYPLATYSTOMA GOELDI! 


Dorsal spine midway between tip of snout and middle of adipose; 
roughened in front and behind. Adipose equal to the anal in length. 
Lower caudal lobe without filament; equal to the head in length. 
Ventrals reaching about § to anal, and the pectorals about § to 
ventrals. 

Color.—Dark above; white below; a number of round spots on the 
upper half of the body, each about equal in size to the diameter of the 
orbit. The base of the dorsal, caudal lobes, and anal distinctly rusty. 

This species is readily distinguishea from £&. vadllanti by its short 
adipose fin and coloration; from rousseaua/i by its projecting upper 
jaw, coloration and length of barbels; from jflamentosus by its color- 
ation, and shape of the vomierine patches of teeth, which in this species 
are very much wider than those of the palatines, while they are nearly 
of the same width in #/amentosus. From platynema and juruense it is 
distinguished by its exaggerated barbels, coloration, and projecting 
jaw. 
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We take pleasure in naming this species for Dr. Emilio A. Goeldi, 
of the Museo Paraense, who has described the modifications with age 
in the species of this genus. 


Type.—Cat. No. 52561, U.S.N.M. 
BRACHYPLATYSTOMA VAILLANTI (Cuvier and Valenciennes). 
BRACHYPLATYSTOMA ROUSSEAUKXII (Castelnau). 
One specimen each. 


THNIONEMA, new subgenus. 


This subgenus resembles DBrachyplatystoma but has flattened band- 
like barbels anda minute eye. Vomerine patches of teeth much deeper 
than the palatine patches, the two forming a comma-shaped patch much 
as in Lsxeudoplatystoma. Head extremely depressed; dorsal and pec- 
toral spines feeble, not pungent. 

Type.—T. steerei, new species. 





Fig, 2.—T#NIONEMA STEEREI. 
TAENIONEMA STEEREI, new species. 


Head extremely depressed, about three times as long as deep, its 
length contained 34 times in length of body. Snout spatulate, pro- 
jecting little beyond the mandible; eye extremely small, situated in 
the posterior half of the head, its diameter contained 3 times in the 
interorbital (4 times in platynema); occipital process short, widely 
separated from the dorsal fin; upper half of the head covered with 
reticulated skin; eye a little more than twice as long as the fontanelle, 
its diameter contained 17 times in length of head, about 10 times in 
snout. Maxillary barbel reaching tip of ventrals. Branchiostegals 
12. D. 1, 6; A. III, 12; head, 34; depth, 74. 

The first ray of the dorsal is contained 1% times in length of head; 
adipose fin 24 times as long as deep. Lenyth of base of adipose fin 








De 
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contained 14 times in its distance from the dorsal. Anal emarginate; 
the highest branched ray is 2} times as long as the last. Pectoral 1} 
in head; ventral much longer than pectoral, equal to its distance from 
the base of the pectoral, 13 in head. Caudal deeply forked, the lobes 
prolongated in filaments. Caudal peduncle 24 times as long as deep. 

Silvery; darker above. 

Length of specimen to end of middle caudal rays, 260 mm. 

This species is very nearly allied to, if not identical with, platynema 
of Boulenger, from which it differs only in the size of the fins. 
Brachyplatystoma platynema may be referred to this subgenus. 

Type.—Cat. No. 52571, U.S.N.M. 


PLATYSTOMATICHTHYS STURIO (Kner). 
Three specimens. 
DORAS DORSALIS Cuvier and Valenciennes. 
One specimen. 
TRACHYCORYSTES GALEATUS (Linnzus). 
Three specimens. 
PSEUDAUCHENIPTERUS NODOSUS (Bloch). 


Four specimens. All females. One with mature eggs. Dark blue 
above, extending on the sides to a greater or less extent. The wavy 
lateral line white; free from pigment. Caudal margined with black; 
the upper lobe with a more or less distinct black streak. Dorsal spine 
with a large swelling at the base. 


AGENEIOSUS UCAYALENSIS Castelnau. 


Ageneiosus militaris CUVIER and VALENCIENNES, Hist. Nat. Poiss., XV, 1840, p. 232. 

Ageneiosus militaris, VALENCIENNES, Voy. d’Orbigny, IX, 1847, atlas, II, pl. tv, 
fig. 1. 

Ageneiosus ucayalensis CASTELNAU, Anim. Am. Sud., XLJX, 1855, pl. xvi, fig. 2. 

Ageneiosus militaris, KNEr, Sitzb. Ak. Wien, X XVI, 1857, p. 437. 

Ageneiosus militaris, GUNTHER, Cat. Fish. Brit. Mus., V, 1864, p. 191. 

Ageneiosus valenciennesi BLEEKER, Silures de Suriname, 1864, p. 82 (based on 
Valenciennes). 

Ageneiosus valenciennesi, EIGENMANN and EIGENMANN, Proce. Cal. Acad., 2d Ser., I, 
1888, p. 150. 

Ageneiosus ucayalensis, EIGENMANN and E1GENMANN, Proc. Cal. Acad., 2d Ser. I, 
1888, p. 150. 


We have before us five specimens. Two are males measuring 196 
mm. and 180 mm., and the other three are females, 200, 230, and 270 
mm. long. Itis very probable that these belong to the same species. 
The males apparently represent the A. va/enciennesi of Bleeker, while 
the females represent the A. ucayalensis of Castelnau. 








| 
| 
| 
| 
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The differences between the males and females are as follows: 

Male.—a. Maxillary barbel erectile, spinous, with 5 or 6 accessory 
spines on its anterior surface; profile very strongly concave; a bulge 
on the anterior surface near dorsal base; dorsal more or less crooked; 
equal or greater in- height than its distance from the tip of the snout: 
its anterior margin spinulous, hooks more or less regularly turned to 
the right or left; posterior surface of dorsal spine smooth. Pectoral 
spine a little longer than snout and eye, nearly smooth in front and 
with recurved hooks behind. Eye 3 in snout, 6 in head, 3 in inter- 
orbital. Caudal margined with black. One of the males everywhere 
much darker than the other. (Two specimens. ) 

Female.—aa. Maxillary barbel minute, its base cartilaginous, its tip 
not reaching to the end of the premaxillary by a distance equal to the 
diameter of the pupil. Dorsal spine feeble, not as long as the first 
ray, its length contained a little more than twice in its distance from 
the tip of the snout. Pectoral spine slender, smooth in front, with 
recurved teeth behind; about equal in length to snout and orbit. Eye 
34 to 4 in snout; 64 in head; 3% in interorbital. Caudal not margined 
with black. Profile but little concave. (Three specimens.) 


HYPOPHTHALMUS EDENTATUS Spix. 
One specimen. 
HEMICETOPSIS CANDIRU (Spix). 
One specimen, a male, agreeing with the description of Eigenmann 
and Eigenmann except in the character of the dorsal and pectorals. The 





FIG. 3.—PARACETOPSIS OCCIDENTALIS, (After Steindachner. ) 


first ray of each of these is prolonged. The first dorsal ray is 24 times 
as long as second, being prolonged witha filament. The first pectoral 
ray is similarly prolonged, being about twice the length of the second 
ray and reaching to the ventrals. 
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Steindachner has“ called attention to this prolongation of the fin 
rays in the males. 

The genus Cefopsis, as understood by Eigenmann and Eigenmann, 
contains four distinct generic types; one of these was described by 
Agassiz (Cetopsis); two others by Bleeker (//emicetopsis and Psewdo- 
cetopsis); the fourth, with occ/denta/is as the type, may be named 
Parace topsis (see fig’. 3). 

The genera may be diagnosed as follows: 

a. Teeth conical or incisor-like; those on the vomer in a single series. Ventrals free 
or united to the belly aecdudd :eeubesdbbhesacesnsdeutudsedaneedte kale Hemicetopsis 
aa, Teeth on premaxillary villiform, in a band; those on the yomer and on the 


mandible incisor-like in a single series. Ventrals partly united to the 
belly 


aaa. Teeth on the premaxillary and mandible villiform, in bands; those of the 


ata a ee iA ae al a as Nahe ac Cetopsis 


vomer in one or more uninterrupted series, incisor-like; ventrals united 


RE GRO Qi aii woneeundvccevanduisacsncuasebwedadeus Psendocetopsis 


aaaa. Teeth all villiform, in bands, those on yomer in two patches; ventrals 
partly joined to the belly ..................-------ee- Paracetopsis 


LORICARIA CATAPHRACTA —— 5 
Nine specimens. 
PLECOSTOMUS PLECOSTOMUS (Linnzus). 
Four specimens. 
PSEUDACANTHICUS SPINOSUS (Castelnau ). 
One specimen. 
HEMIANCISTRUS VITTATUS Steindachner. 
Two specimens. 
PTERYGOPLICHTHYS MULTIRADIATUS (Hancock). 
Three specimens. 
ANCISTRUS DOLICHOPTERUS Kner. 
Two specimens. 
HOPLOSTERNUM THORACATUM (Cuvier and Valenciennes). 
One specimen. 
STERNARCHELLA SCHOTTI (Steindachner). 
One specimen 74 inches long. 


«@ Flussf. Sudam., IV, p. 5. 
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STERNARCHORHYNCHUS MORMYRUS (Steindachner.) 


In the general contour of the head these specimens agree with S. 
curvirostris Boulenger, but in the shape of the snout they agree more 
nearly with S. mormyrus Steindachner; in the number of anal rays 
(191-194) the specimens are intermediate between the two species. We 
are inclined to think, therefore, that cvrv/rostris will prove identical 
with mormyrus. 


RHAMPHICHTHYS MARMORATUS Castelnau. 


Two specimens 14 and 16 inches long, respectively. 

Anal rays 225-226. Eye equidistant from gill-opening and tip of 
snout, or nearer the former. Depth 1} to 1} in the length of the head. 
The snout of one of the specimens is upturned. 


RHAMPHICHTHYS REINHARDTI (Kaup). 
One specimen 29 inches long. Anal rays 396. 


HYPOPOMUS ARTEDI Kaup. 


Two specimens. Anal rays 220 and 226, 








FIG. 4.—STEATOGENYS ELEGANS. 
STEATOGENYS ELEGANS (Steindachner). 
One specimen, “ inches long. 
EIGENMANNIA TROSCHELI (Kaup). 


A single specimen intermediate in some respects between ard/laris 
and froscheli, confirming the opinion of Steindachner that the two are 
synonymous. Anal beginning under the second fifth of the pectoral. 


GYMNOTUS CARAPO Linnezus. 
Four specimens, 134, 144, 154, and 17 inches long, respectively. 


OSTEOGLOSSUM BICIRRHOSUM Agassiz. 


D. 44; A. 54; V. 1,5; scales 34. Two specimens, 15 and 16 inches 
long, respectively. 





NC 
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ELOPOMORPHUS ELONGATUS (Spix). 
A single specimen, 10 inches lonz. 
CURIMATUS KNERI Steindachner. 
One specimen, 44 inches long. 
PROCHILODUS TAENIURUS Valenciennes. 
Two specimens, 11 and 114 inches long, respectively. 
HEMIODUS IMMACULATUS Kner. 
D. 11; A. 11; scales 66. One specimen, 9 inches long. 
MACRODON TRAHIRA (Spix). 
D. 14; A. 10; scales 39. One specimen, 94 inches long. 
ASTYANAX BIMACULATUS (Linnzus) 
Three specimens, 34, 34, and 3 inches long, respectively. 
CHALCINUS ELONGATUS Ginther. 
Three specimens, 74, 74, and 8 inches long, respectively. 
PYGOPRISTIS SERRULATUM Cuvier and Valenciennes. 
One specimen, 15 inches long. 
MYLOSSOMA ALBISCOPUS (Cope). 


One specimen, 44 inches long, with 45 abdominal sen. Seales in 
lateral line 100. The depth of the body is contained 1% times in its 
length; the head 4} times in the same length. The shape of the head 
resembles aureus more than a/biscopus, as figured by Spix. 


RHAPHIODON VULPINUS Spix. 
Four specimens. 
HOPLERYTHRINUS UNITAENIATUS (Spix). 
Two specimens, 8} and 8} inches long, respectively. 
ENGRAULIS ATHERINOIDES (Linnzus). 
ANABLEPS TETROPHTHALMUS Bloch. 


Three specimens, 53, 74, and 104 inches long, respectively. 





i 
4 
i 
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NOTE ON A PARAGUAYAN FISH. 
PIMELODUS CLARIAS (Bloch). 


Four specimens have a number of characteristics in common. These 
have the humeral spine a little more convex on the dorsal margin than 
the ventral margin, but without distinct notches. The dorsal plate is 
composed of two elements, the anterior of which is separate from the 
posterior in the young and shows a suture in the adult. The adipose 

tin is contained +} times in the length of the fish. 
The dorsal plate is long, and measures at least 
twice as much along the median line as along the 
sides. 
The specimens are all faded and worn. The 
4’ upper dorsal membranes are dusky, the dorsal 
margin blackish. 
The foregoing notes relate to specimens Nos. 
1552, 1556, and 1646, U.S.N.M. 
Specimens in the Indiana University Museum, 
No. 9828 from Paraguay, and No. 9276 from 
i. Iguape, showing otherwise the same character- 
i istics as those above mentioned, have the sides 
Fic. 5.—Dorsal. pate oF and back with several series of small spots, which 

PEEHODES CARS” extend on the caudal fin. 

Another specimen differs notably from any of those described 
above. The dorsal margin of the humeral plate is very different from 
the ventral; its middle third is concave, the concave part being joined 
to the very obliquely-descending posterior margin at a distinct angle. 
The dorsal plate is very little longer along the median line than it is 
on the sides, the suture between the two elements composing the plate 
being much less conspicuous than in the preceding specimens. The 
adipose is contained 5 times in the body length. The maxillary barbel 
reaches to the end of the adipose. There are patches of teeth on the 
pterygoids, and very minute ones on the vomer. 

Specimens in Indiana University, Nos. 9826 and 10286 from Para- 
guay, and No. 4268 from Tabatinga, that resemble this specimen except 
in the length of the barbels, are bright silvery in color, without spots. 
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NORTH AMERICAN PARASITIC COPEPODS BELONGING 
TO THE FAMILY CALIGID®. 


PART 2.—THE TREBINAZ AND EURYPHORIN. 


By CHarRLEs Brancu WILson, 


Department of Biology, State Normal School, Westfie ld, Massachusetts. 


INTRODUCTION. 


This fourth paper in the series based upon the collection belonging 
to the United States National Museum is really a continuation of the 
third, which was published in Vol. XXVIII of these Proceedings. 

It takes up the second and third subfamilies of the Caligide and 
includes the five species belonging to these subfamilies which have thus 
far been found in North American waters and three which are foreign, 
but at the same time are represented in the Museum collection. 

Of the five native species one, Dysgaumus ariommus, is new to sci- 
ence; the others have been described elsewhere, but three of them, 
Gloiopotes ornatus, Alebion gracilis, and Alebion glaber, have never 
before been figured. 

In conformity with the policy adopted for this series of papers, the 
artificial keys under the subfamilies and genera, which are here for 
the first time presented, are made to include all the known genera and 
species, respectively. 

Since both the subfamilies here treated are new to science, their 
ontogeny is also new. This is especially true of the continuous life- 
history of the genus A/ch/on, with the figures of its metanauplius and 
the anotomical details of the latter, upon which is based the ra‘son 
@etre of the subfamily Euryphorine. 


Subtamily TREBIN 2*. 


Sexes similar as in the Caligine. First and second thorax segments 
united with the head to form a broad and flattened carapace. The 
various regions on the dorsal surface separated by distinct grooves 
arranged differently from those in the other subfamilies. Third and 
fourth segments free and without dorsal plates or any appendages 
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except the thoracic legs. Genital segment enlarged, but never much 
more than half the size of the carapace. Abdomen elongate; anal 
lamin long and narrow. Furca and first maxille both present. All 
the swimming legs biramose; rami of first pair two-jointed, of the 
other pairs three jointed, except in er//is, where the fourth pair has a 
two-jointed endopod. Egg strings as in the Caligine. Adults active, 
both sexes swimming about freely. The young reported by Kroyer 
(1863) and Olsson (1869) to pass through a chalimus stage in which 
they are attached by a frontal filament, the remains of which can be 
plainly seen in the median incision of the frontal plates in later stages 
of development (fig. 2). 

This subfamily stands as a connecting link between the Caliginz and 
the Euryphorine. In its development it is almost identical with the 
Caligine, but in its morphology it is radically different from them and 
more closely resembles the Euryphorine, though differing from the 
latter also in many important particulars. At present it is composed 
of the single genus 7rehius. 

It would seem at first as if this genus could be included either with 
the Caligine or the Euryphorine, rather than separated from them 
both. 

Kroyer, Steenstrup and Liitken, and Heller place it with the Cali- 
gine, while Gerstaecker puts it with his ‘‘ Nogagina” (Euryphorine). 
The following considerations have seemed sufficient to the author to 
warrant its separation in a subfamily by itself: 

A. If it were included with the Caliginze—- 

1. It would be the only genus having more than a single free thorax 
segment. In all the other genera the three anterior segments of the 
thorax are fused with the head to form a carapace, which has the same 
general shape in every genus and the same arrangement of grooves 
and areas. Moreover, the fusion is complete, and despite the grooves 

there is very little motion, if any, between the different areas. Here 
‘in Trebius only two thorax segments are fused with the head, and 
there are several important differences in the grooves and areas. 

For instance, the thoracic area, which in the Caligine includes the 
three anterior thoracic segments, is here restricted to the second seg- 
ment alone and has been so much shortened as to become transversely 
semilunar. Again, the grooves separating the lateral areas extend 
forward to the very bases of the first antenne, a condition found in 
none of the Caligine. 

The short transverse grooves also which separate the cephalic from 
the thoracic portions of the lateral areas extend to the very edge of 
the carapace and form there well-defined notches or incisions. But 
more than all this, the fusion of the different areas is not so complete 
as to prevent considerable freedom of motion along the various 
grooves. This is especially true of the second thorax segment, which, 
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despite its attachment to the carapace, possesses considerable freedom 
of motion. 

2. It would be the only genus in which all the legs were biramose. 
This objection has greater value when we find that the third legs, 
which are always biramose, show a marked resemblance to those of 
the Euryphorin, and are very different from those of the Caligine. 
Kroyer,‘ in his original description of the genus, notes that the first, 
third, and fourth legs differ markedly from those of the Caligine. 
But he says that the second legs correspond in the smallest details 
with those of Cal/gus. ‘*Fjerde’ par Fodder er indtil de mindste 
Detaillen som has Slaegten Caligus.” 

His statement would have been more accurate had he substituted 
the genus Lepeophtheirus for Caligus. In Caligus the spines on the 
outer margin of the exopod in these second legs are large and almost 
invariably turn inward and run diagonally across the ramus, while 
in Lepeophtheirus they are smaller and are parallel with the margin, 
as we find them here. 

3. The eyes, which are very small and easily overlooked in the 
adult, are separate, one on either sidé of the mid-line, and are not 
fused, as in the Caliginz. 

4. The mouth tube, while it has not become as long and pointed as 
in some of the Euryphorine (A/ehion and G/oiopotes), is yet noticeably 
longer and narrower than in the Caliginz, and is also definitely jointed 
near the base. The side incisions at the joint are deeper than usual, 
and the corners are more prominent, as was noted by Kroyer. In 
short, the mouth and the mouth-parts are as symmetrically intermedi- 
ate between the types of the Caligine and the Euryphorine as could 
well be desired. 

B. On the other hand, if it were included with the Euryphorine— 

1. It would still be peculiar in having two free thorax segments and 
also in the arrangement of the grooves and areas on the dorsal surface 
of the carapace. While the fusion of the head and thorax segments is 
not as complete in the Euryphorine as in the Caliginz, it is still thor- 
ough enough to effectually prevent any such freedom of movement as 
we tind here. 

2. It has no dorsal plates on the free thorax, the genital segment, or 
the abdomen. This, of course, would not count for much if it were 
the only difference, but it does contribute materially in the way of 
cumulative evidence. 

3. It would be the only genus in which the larva was attached dur- 
ing the chalimus stage by means of a frontal filament like those found 


«Om Snyltekrebsene, iseer med Hensyn til Danske Fauna, 1838, pp. 32-34. 
> He calls the first maxillipeds the “first pair of legs,’’ and hence his ‘‘fjerde,’’ or 
fourth pair, would be really the second swimming legs. 
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in the Caliginez. This is the most important difference, and furnishes, 
in the author’s opinion, a sufficient reason for excluding the genus 
from the Euryphorine. 


Genus TREBIUS Kro6yer. 


Carapace usually oval or elliptical and quite strongly arched dor- 
sally. Third thorax segment short and wide; free, but attached to the 
posterior margin of the carapace in such a way as to complete a tho- 
‘acic area somewhat like that in the Caligine. The grooves, however, 
are arranged differently and consist of a semiellipse at the posterior end 
of the carapace, a longitudinal groove on either side extending for- 
ward to the lateral sinus behind the base of the first antenna, and a 
transverse groove extending outward on either side from this longi- 
tudinal groove to a notch in the edge of the carapace. 

The body of the copepod is capable of more motion along these 
grooves, particularly the semiellipse, than in the genera of the Caligine. 

Fourth segment more or less elongate, abruptly narrowed anteriorly 
and posteriorly, with its sides projecting strongly at the center over 
the bases of the fourth legs. 

Genital segment considerably smaller in the male and showing two 
pairs of legs, one on the sides and the other at the posterior « corners. 
. Egg-strings as in Cal/gus; eggs small and numerous. 

“Mouth-tube long and wide and distinctly hinged at the center; mouth- 
opening terminal and heavily fringed with hairs. 

Mandibles slender, slightly curved, and toothed on the inner margin 
only. Second maxille long and pointed, articulate; either simple or 
slightly bifurcate at the tips. First maxillipeds stouter and the second 
pair weaker than in the Caligine, thus eliminating much of the differ- 
ence between the two appendages. 

(trebius, the name of a parasite in Juvenal, Satire V.) 


ONTOGENY 


The life history of this genus is very similar, so far as known, to that 
of the Caligine. The following summary is taken from the works of 
various authors, chiefly Kroyer (1863) and Olsson (1869), supplemented 
by original research: 

Nothing is known of the nauplius and metanauplius stages; the 
youngest individual so far obtained was a small chalimus found by 
Kroyer amongst the preserved material he examined. But this 
chalimus is so similar to those found among the Caligine as to leave 
little doubt that the earlier stages are equally similar, and that when 
found they will differ simply in detail and not in any of the essential 
characters. 

Kroyer’s chalimus = imen (fig. 1) was about 1.5 mm. long and of an 
elongated oval form. Carapace two-fifths the entire length, as wide as 
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long, evenly rounded anteriorly, slightly narrowed and emarginate pos 
teriorly. The dorsal surface of this carapace shows no grooves at all, 
which would naturally be expected since there is no fusion as yet be- 
tween the head and thorax, neither have the segments formed any 
lobes or processes. 

Frontal platessmall but distinct; antennz slender but proportionally 
long, their tips reaching 


beyond the lateral margins ; So 
of the carapace. Eves Ry U — 
pti 


small, some little distance = 





apart on either side of the 
mid-line and just in front 
of the center of the cara- 
pace. This separation of 
the eyes from the earliest 
known stage is a notable 
departure from the condi- 
tion in the Caligine. In 
the latter the eyesare fused 
from the beginning of the 
metanauplius stage“. In- 
deed in the preceding nau- 
plius stage whenever the 
eyes are visible they are 
fused on the mid-line?, 
This suggests that the 
characteristic median eye 
of the nauplius larva may 
be a more complete fusion 
of two eyes. 

The first three segments 
of the thorax are free, of 
about the same length, but 
diminish a little in width 
from in front backward. 

The tirst one is the same 
width as the carapace, and 
each of the three carries a 
pair of more or less rudi- 
mentary swimming legs. 
Kroyer representsall three 
pairs as uniramose, the first and third pairs two-jointed, the second 
pair three-jointed. 

He says nothing about these swimming legs in the text, so that we 


A 


Fic. 1.—CHALIMUS OF TREBIUS CAUDATUS (AFTER KROYER). 


@Proc. U.S. Nat. Mus., XXVIII, 1905, p. 541, fig. 40. » Idem, fig. 3Y. 
Proc. N. M. vol. xxxi—06——44 
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are compelled to fall back upon his figure, which is a fairly good one, 
for our information. That the three pairs are all uniramose, is 
extremely improbable, and Olsson’s description must be received as 
much the more accurate. 

This latter author says, in speaking of the smallest chalimus found 
(0.8 mm. long), that it possessed two pairs of swimming legs, each 
with a single basal joint, and two one-jointed rami. 

A little larger specimen (1.2 mm. long) showed vestiges of the third 
legs, while a larva two millimeters long had all the ‘‘ abdominal feet,” 
but the rami, except those of the first pair, were not jointed.¢ This 
corresponds with the condition in the Caligine and Euryphorine and 
hence is what would naturally be expected for the present genus. 

The fourth segment is still fused with the genital segment, and the 
two bear no appendages. The abdomen consists of a single short and 
wide joint bearing the small and elongate anal laminz. These last 
two joints also diminish regularly in size from the third thorax joint, 
so that the whole posterior body of the chalimus tapers evenly toward 
the abdomen. 

The second antenne are noticeably elongated and slender; the two 
joints are about the same size, while the terminal claw is short and 
abruptly bent over toward the second joint into the form of a sharp 
hook. Nothing is said of the other appendages save that the mouth- 
parts have the same general shape and arrangement as in the adult. 
In fact they furnish in this one of the best evidences of the identity of 
the larva. 

In this young chalimus, for such it is proved to be by the stump of 
a frontal filament still attached to the frontal plates, the transverse 
groove between the head and first thorax segment is perfectly straight, 
while that between the first and second thorax segments is slightly 
curved forward at the center. 

This forward curve is increased in later development, so that on a 
larva 2.5 mm. long it projects quite a little way into the posterior 
portion of the carapace (fig. 2). 

This larva and the one following, the next two stages known, were 
found by the author among some adults of 7rebius ewilis,a new species 
obtained by Prof. W. A. Herdman from Rhinoptera javanica at Cey- 
lon. The lateral processes on the sides of the second segment in this 
larva are nearly as large as the posterior lobes of the carapace. The 
third segment is considerably narrower than the second, but is still 
wider than it is long. The fourth and genital segments have been 
separated; the former has been elongated until it is now longer than 
wide and is of a broad spindle shape, widest at the center. 

The genital segment has a curious shape; each of the posterior 
angles projects strongly sidewise, is well rounded, and armed with two 





@QOlsson, Prodromus faunze Copepodorum parasitantium Scandinavie, 1869, p. 15. 
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stout spines. This makes the segment nearly twice as wide across its 
posterior margin as at the anterior end. 

In fig. 2 a short segment can be seen immediately behind the fourth 
segment and in front of the genital segment proper. This short seg- 
ment bears the rudiments of 
a pair of legs at its posterior 
corners, but it is not fully 
separated from the genital 
segment. There is simply 
the position of these rudi- 
mentary legs and a deep 
lateral incision on either 
side just behind them to 
indicate the posterior limit 
of the segment. There is 
no groove across the median 
line on either the dorsal or 
ventral surface. These rudi- 
mentary fifth legs subse- 
quently disappear entirely 
in the female, but are re- 
tained in the male, and ap- 
pear in the adult on the sides 
of the genital segment two- 
thirds of its length from the 
anterior end. 

In other words, what is 
ordinarily termed the geni- 
tal segment is really a fusion 
of two segments, the fifth 
and sixth, of which the fifth 
forms more than half. 

The abdomen has length- 
ened and become longer 
than wide; it also is slightly 
wider at its posterior end, 
and the anal lamine have be- 
come twice as long as wide. 

All four pairs of legs are 
now present and all are 
biramose, but the rami have 
only two joints instead of 
three. 





Fic. 2.—LARVA OF TREBIUS EXILIS, 2.5 MM. LONG. 


The frontal plates have thickened considerably, but in the sinus 
between them can still be seen the remnants of the frontal filament. 
The antenne are relatively much shorter and thicker than before, and 
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are appressed more closely to the margin of the carapace. The eyes 
have approached nearer together but are still not fused, although they 
are nearly in contact with each other. The dorsal surface of the car- 
apace shows the single posterior groove between the first and second 
segments, the beginnings of the lateral longitudinal grooves, and the 
transverse grooves dividing 
the lateral areas. Otherwise 
the surface is smooth and with- 
out markings. The general 
appearance of this larva is so 
radically different from that 
of the adult that at first it was 
supposed they were separate 
species. But there is no differ- 
ence to be detected in any of 
the appendages save the swim- 
ming legs, where, as already 
stated, the rami have but two 
joints instead of three. 

This, however, is only an- 
other evidence of the larval 
condition and not one of spe- 
cific difference. Kréyer, in 
his second account of the 
genus, called attention to the 
very diverse modifications of 
form among the females, 
which he declared could be 
referred with certainty to 
the different degrees of devel- 
opment. Healsoinferred that 
the females of caudatus do not 
reach full maturity until they 
are at least 85 per cent of their 
ultimate size. Such an infer- 
ence is well substantiated by 
the developmental forms here 
presented. 

Another young female, the second of the larve obtained from Cey- 
lon, measured 3.5 mm. in length. At this stage the carapace has 
enlarged even more, being now five-sevenths of the entire length 
(fig. 3). The second thorax segment has widened with the carapace 
and also shortened somewhat. It still projects with a shallow and 
uniform curve into the posterior portion of the carapace and is nearly 





Fic. 3.—LARVA OF TREBIUS EXILIS, 3.5 MM. LONG. 





« Bidrag til Kundskab om Snyltekrebsene, 1863, p. 149. 
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as freely movable as any of the other thorax joints. The longitudinal 
and transverse grooves are also fully formed, so that the dorsal sur- 
face presents the same areas as in the adult. 

The third and fourth thorax segments have changed but little; the 
fourth projects farther proportionally over the bases of the fourth 
legs. There is a similar semiseparation of a fifth segment at the 
anterior end of the genital segment, and the rudiments of a fifth pair 
of legs can still be seen at its posterior corners. Neither the segment 
nor the legs are as prominent as in the preceding stage, and in all 
probability they soon disappear. 

But a radical change has taken place in the genital segment itself. 
This has widened into a broad acorn shape, as wide anteriorly as pos- 
teriorly, with the posterior corners projecting slightly backward and 
showing the sixth legs plainly at their tips. The abdomen is narrow 
with straight sides; the anal lamine are very narrow and nearly as 
long as the abdomen itself, each armed with 4 long plumose sete. 

The appendages have now assumed their final form; the second 
antenne are developed into powerful prehensile organs with long and 
stout terminal claws. The first and second maxillipeds are about the 
same size, and neither of them large enough to be of any real service 
for prehension. The rami of the swimming legs have all become 
clearly three-jointed, except the endopods of the fourth legs, which in 
this species remain two-jointed in the adult, and they function as 
powerful locomotor organs. The transition from this stage to the 
adult is very slight and consists chiefly in the changes produced in the 
genital segment by the maturation of the eggs, the consequent enlarge- 
ment of the oviducts, and the elimination of all traces of a separation 
into fifth and sixth segments. 

The rudimentary fifth legs entirely disappear in the female, and 
there is absolutely nothing left to indicate that the genital segment 
contains more than a single thorax joint. 

Kréyer? notes that the form of the genital segment in all his speci- 
mens of females differs from that of the male, and keeps a sexual 
peculiarity through all its changes, going over gradually from an 
elongate-angular form into a flask shape. 

And he adds: ‘* How far females younger than those I have examined 
may present on this point an approximation to the males, I may leave 
to the decision of future investigators.” 

In the present instance the larval females, which are younger than 
any he obtained, do not show ‘‘an approximation to the male,” but 
even the youngest of them has the distinctive angular form of its 
own sex. 


« Bidrag til Kundskab om Snyltekrebsene, 1863, p. 152. 
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ANALYTICAL KEY TO SPECIES. 


Abdomen distinctly shorter than the genital segment; furca three or four times as 


RP CIDER 65 oc.0ssc5cccds Lede sweunesensneaeeweee exilis Wilson, 1906, p. 678. 
1. Abdomen much longer than the genital segment; furca only twice as long as 
wide s 


2. Carapace wider than long, semilunar; furca with slender elongate branches and 
small foramen; abdomen of female two-jointed, joints equal. 

tenuifurcatus Rathbun, 1887, p. 679. 

2. Carapace longer than wide, elliptical; furca with short, stout branches and very 

large foramen; abdomen of female three-jointed, joints diminishing in size 

UPR EG Rs lions sxc <<nbdewcasccsenceneen caudatus Kroyer, 1838, p. 681 


TREBIUS EXILIS Wilson. 
Plate XV, figs. 1 to 7; figs. 2 and 3, pp. 675 and 676. 
Trebius exilis Witson, 1906, p. 194, pl. 11, figs. 20-33. 


Female.—Carapace ovate, one-seventh longer than wide, narrowed 
anteriorly, and well arched. Transverse grooves separating the 
cephalic and thoracic portions of the lateral areas situated far for- 
ward, leaving the thoracic portion much the longer of the two. Eyes 
small, purplish red, and one-third the distance from the anterior mar- 
gin. Frontal plates better developed than in either of the following 
species, but still less than half the width of the carapace. Third 
thorax segment but a little wider than the fourth and considerably 
shorter; fourth segment strongly widened between the bases of the 
fourth legs. Genital segment almost a perfect ellipse, but contracted 
anteriorly into a narrow neck where it joins the fourth segment. It 
is more than three-fifths the size of the carapace, and shows neither 
spines nor legs at the posterior corners in dorsal view. 

Egg strings about the same width as the abdomen, but from two 
and a half to three times its length, thus contrasting sharply with 
those of caudatus. Eggs of medium thickness, 40 to 50 in each string. 

Abdomen, even including the anal lamine, at least one-half shorter 
than the genital segment; made up of a single joint, and of the same 
diameter throughout. Anal lamine elongate, more than twice as long 
as wide, each armed with 4+ long plumose sete. 

Second antenne large and stout; the terminal claw wider at the base 
than in caudatus and relatively aslong. But the abrupt bend is at the 
center instead of near the tip, and this makes the claw appear shorter. 

First maxille straight, small, and weak, the tip not much longer 
than the enlarged base, and the whole appendage fused to the ventral 
surface of the carapace. Second pair two-jointed, the basal joint fused 
to the carapace and carrying at its center near the terminal joint a 
good-sized rudimentary exopod. The terminal joint (endopod) elongate- 
triangular and extending for half its length beyond the tip of the 
mouth tube. This endopod is bluntly pointed without any trace of 
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bifurcation. Maxillipeds as in the other species. Furca narrow, the 
length four times the width, the branches short, simple, divergent, 
pointed, leaving a V-shaped sinus only one-fourth or one-fifth the 
entire length. Swimming legs all biramose, and the rami three-jointed 
except those of the first pair and the endopods of the fourth pair, 
which are two-jointed. Fifth legs small and close to the lateral mar 
gins on the ventral surface of the genital segment a little in front of the 
posterior corners. Cement glands wide and reaching forward almost 
to the anterior end of the segment; their component cells narrow. 

Total length, 5.75 mm. Length of carapace (including third thorax 
segment), 2.5 mm. Length of genital segment, 1.57 mm.; of the 
abdomen, 1.1 mm.; of egg strings, 3.1 mm. Width of carapace, 
2.1 mm. 

Male.—Carapace like that of the female but relatively larger, being 
more than half the entire length. Frontal plates wide and strongly 
arched anteriorly; eyes small but distinct. Second and third thorax 
segments relatively wider than in the female; fourth segment the same 
width as the genital segment, and only a trifle longer than the second and 
third segements. Genital segment elliptical-oblong, one-fourth longer 
than wide and not quite one-fifth the entire length. Both the fifth and 
sixth legs are visible dorsally, the former on the lateral margins at about 
the center of the segment, the latter at the posterior corners. Abdo- 
men twv-jointed, joints equal, but the two together at least one-half 
shorter than the genital segment as in the female. Anal lamin nar- 
row but nearly as long as the entire abdomen, each tipped with four 
plumose sete, which in turn are as long as both the abdomen and the 
lamine. Appendages as in the female, except that the second antenne 
are sometimes branched as in the males of the Caligine. 

Total length, 2.75 mm. Length of carapace (including third thorax 
segment), 1.4 mm.; of genital segment, 0.5 mm.; of abdomen, 0.6 mm. 
Color of both sexes (preserved specimens) a uniform yellowish white 
without pigment. 

(exilis, slender, graceful.) 

Through the courtesy of Prof. W. A. Herdman, of the University 
of Liverpool, the United States National Museum collection contains a 
single cotype specimen of each sex of this species (Cat. No. 32723, 
U.S.N.M.) which were taken from RAinoptera javanica at Ceylon. 


TREBIUS TENUIFURCATUS Rathbun. 
Plate XV, figs. 8-10. 


Trebius tenuifurcatus RaTHBUN, 1887, p. 559, pl. xxrx, figs. 1-3.—Bassert-Smita, 
1899, p. 462. 


Female.—Carapace horseshoe-shaped, wider than long, and, includ- 
ing the third thorax segment, about one-third of the entire length. 
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Frontal plates narrow and not quite half the width of the carapace; 
lateral lobes reaching back to the posterior margin of the first free 
thorax segment; no eyes visible. 

Transverse grooves separating the lateral areas situated far back, 
leaving the thoracic portion shorter than the cephalic, as in caudatus. 
These grooves do not make a prominent notch, however, at the edge 
of the carapace, as in the other two species. But this may well be 
the fault of the preservation of the specimen, since it has evidently 
shrunken considerably in the alcohoi. 

The first free (third) thorax segment is wide and short, while the 
fourth is longer and narrower and subquadrilateral in outline, showing 
no increase in width between the bases of the fourth legs. The gen- 
ital segment is flask-shaped, but its exact proportions and size can not 
be definitely determined, in consequence of an injury, and also because 
it is entirely covered with Protozoa. It is certain, however, that it is 
more than half the size of the carapace, probably fully three-fifths; 
that the posterior corners are well rounded, and that they do not show 
any signs of rudimentary legs or spines, as in caudatus. In this 
respect it is similar to exd/is. 

The abdomen is almost linear, nearly twice the length of the genital 
segment and more than eight times as long as wide. 

It is jointed once at the center, the joints being thus of the same 
length, and the terminal one bearing « pair of short and narrow anal 
lamin. 

The appendages are very similar to those in caudatus, the chief 
difference being that they are more slender and comparatively longer. 
In the second antennz the basal joints are more slender than in either 
of the other two species, but the long distal claw is considerably stouter, 
being fully half as wide as the basal joints. The first maxille have a 
swollen circular base and a long terminal portion less than one-fifth 
the width of the base and bent abruptly at a right angle near the cen- 
ter. The furca is long and slender, with linear rami, which are nearly 
parallel and more than twice as long as the basal portion. The foramen 
is small and almost circular. 

The swimming legs are of the usual pattern, both rami of the fourth 
pair being three-jointed. 

Total length 6.5 mm. Length of carapace, including the third 
thorax segment, 2 mm.; of the fourth segment, 0.5 mm.; of the geni- 
tal segment, 1.5 mm.; of the abdomen, 2.5 mm. Width of carapace, 
2.4 mm. 

Color of the preserved specimen a darker yellow than in caudatus, 
without any pigment. 

(tenuifurcatus, tenuis, slender, and furcatus, furnished with a furca.) 

This species was founded by Rathbun in 1887 upon a single poorly 
preserved specimen. As a usual thing under such circumstances it is 
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better to wait for further material before establishing a new species. 
But after a personal examination of the present specimen its identity 
as a new species is so apparent that the author considers Rathbun 
fully justified in making of it a new species without waiting for more 
specimens. 

It is Cat. No. 6193, U.S.N.M., and was taken from a sting ray cap- 
tured in Vineyard Sound, Massachusetts, by the United States Fish 
Commission in 1871. 


TREBIUS CAUDATUS Kroyer. 
Plate XV, figs. 11-13; Plate XVI, figs. 14-22; fig. 1, p. 673. 


Trebius caudatus Kroyer, 1838, p. 30, pl. 1, fig. 4.—M. Epwarps, 1840, p. 458.— 
Barrp, 1850, p. 280, pl. xxx, figs. 3 and 4.—Kroyer, 1863, p. 149, pl. x, 
fig. 1 a-~k.—OLsson, 1869, p. 14, pl. 1, figs. 3 and 4.—THompson, 1888, p. 69, 
pl. u, fig. 10.—T. Scorr, 1900, p. 155, pl. v1, figs. 20-26. 


Female.—Carapace orbicular, a little longer than wide, somewhat 
contracted anteriorly and well arched dorsally. Frontal plates nar- 
row and only two-fifths the width of the carapace. Transverse grooves 
separating the cephalic and thoracic portions of the lateral areas far 
back, leaving the thoracic portion much the shorter of the two. Eyes 
not showing in the adult but visible in the young as two purplish-red 
spots, not fused but close together and about one-third the distance 
behind the anterior margin. Third thorax segment one-half wider 
than the fourth, but not as long; fourth segment spindle-shaped, being 
widened considerably between the bases of the fourth legs. 

Genital segment enlarged to about three-fifths the size of the cara- 
pace, flask-shaped? the anterior end narrowed into a short neck where 
it joins the fourth segment. The posterior corners are evenly rounded 
and armed on the dorsal surface with three or four stout, broadly tri- 
angular spines which project over the bases of the egg-strings. The 
latter are usually a little longer and about the same width as the abdo- 
men. Sometimes, as in one of Kréyer’s two original type specimens, 
the egg strings are not as long as the abdomen. Eggs quite small, 
from 30 to 40 in each string. 

Abdomen one-half longer than the genital segment and only three- 
eighths as wide; three-jointed, the joints diminishing greatly in length 
and slightly in width from the base toward the tip. 

Anal lamine short and narrow, each armed with four small plumose 
setze, of which the outer and inner ones are the shortest. 

Second antennz with the two basal joints thick and stout, the ter- 
minal claw long, slender, and not more than one-fifth as wide as the 
basal joints. First maxille long for a female, thick and stout, with 
the base swollen into a transversely elliptical form. Second maxille 
elongate-triangular, with the basal joint fused to the ventral surface 
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of the carapace and armed with a rudimentary exopod,.as in evilis. 
The endopod in the present species, however, is bifureate at the tip; 
the inner branch slender and pointed, the outer one twice the length 
of the inner, stout, and bluntly rounded at the end. 

Furca small, the length only twice the width; the rami simple, short, 
stout, bluntly rounded, and less than half the length of the basal por- 
tion. The latter is elliptical or oval with a large foramen of the same 
shape. 

The swimming legs are all biramose, the rami of the first pair two- 
jointed, of the other pairs three-jointed. Fifth legs invisible dorsally, 
but consisting of a small papilla at each posterior corner of the genital 
segment on the ventral surface. 

Oviducts not much coiled in the genital segment; cement glands of 
the usual shape, parallel with each other, and reaching well forward 
toward the anterior margin of the segment; the gland cells short and 
transversely linear. 

Total length, 9 mm. Length of carapace, including third thorax 
segment, 3mm.; of genital segment, 2.33 mm.; of abdomen, 3 mm.; of 
egg-strings, 2.8to4 mm. Width of carapace, 2.5 mm. 

Alcoholic specimens a dull yellowish horn color without any traces 
of pigment. 

(caudatus, tailed, alluding to the great length of the abdomen.) 

Male.—Carapace orbicular half the entire length, and fully as wide 
as long; only slightly narrowed anteriorly. It is even more strongly 
arched than in the female and, as Kréyer says, may be called *‘ hunch- 
backed,” since the posterior portion falls away rapidly. The markings 
and grooves are similar to those on the female. The third thorax 
segment projects behind the lateral carapace lobes considerably farther 
than in the female; it is twice the width of the fourth segment, but 
about the same length. The fourth segment is spindle-shaped and 
about the same width as the genital segment. 

The latter is proportionally very small, less than one-fifth the entire 
length, a little longer than wide, with the sides and posterior end 
evenly rounded, while the anterior margin is squarely truncated. 
Abdomen narrow and a little longer than the genital segment, made 
up of two joints about the same width, but the terminal one one-third 
longer than the basal. 

Anal lamine one-quarter the length of the abdomen, slightly diver- 
gent, and each armed with five plumose sete, the inner of which is 
the longest and about three times the length of the lamina. Append- 
ages as in the female. In speaking of the second maxillipeds, Kroyer 
says that he is ‘‘certain they are three-jointed since the base of the 
claw where the seta goes out shows a distinct jointing.” This does not 
seem probable, and none of the specimens examined by the author 
show it. 
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The three terminal claws on the end of the exopod of the first swim- 
ming legs are toothed, the first one along the posterior margin, the 
other two along both margins. 

The genital segment shows two pairs of rudimentary legs on its 
ventral surface, the first pair two-thirds of the length from the ante- 
rior end and close to the lateral margins, the second pair at the 
posterior corners. 

The semen receptacles are sausage-shaped, the posterior portion 
enlarged into a more or less spherical sac, the anterior part made up 
of the coiled duct. 

Total length, 4.5mm. Length of carapace, 2.3 mm.; of genital seg- 
ment, 0.8 mm.; of abdomen, 1.10 mm. Width of carapace, 2.8 mm.; 
of genital segment, 0.6 mm. 

Color as in female. The United States National Museum collection 
includes a single lot of this species, numbering eight specimens, which 
were taken from a skate off the coast of Shetland (Cat. No. 8033, 
U.S.N.M.), and are all finely preserved. 

This is Kréyer’s original type species of the genus; he described the 
female in 1838 and the male in 1863. 

It is a very common species and has been described by many zoolo- 
gists since Krdéyer’s day, each in his turn adding something to the 
details: already known. The present account has collected all these 
details and supplemented them where lacking, and also supplies sev- 
eral new figures, bringing the account of the species up to date. Cer- 
tain of the figures have been placed on Plate XV in order to facilitate 
a comparison between the three species and thus bring out more clearly 
the specific differences. The three species have been under the 
author’s observation simultaneously, and there can be no doubt of 
their validity. 

Subfamily HURYPHORIN 2. 


Sexes similar as in the Caligine. Carapace broad and compressed, 
made up of, the three anterior thorax segments fused with the head. 
The fusion, however, is not always as complete as in the Caligine, but 
shows a marked transition in the different genera. In Alebion and 
Glotopotes the three first segments are fully blended with no grooves 
between them. In Luryphorus and Dysgamus the second and third 
segments are fused inter se, but are well separated from the first, 
while in the new genus Déssonus all three thorax segments are free 
and as completely separated as in the Pandarine. 

Frontal plates well defined, but never furnished with lunules. The 
fourth thoracic segment small, free, and furnished in the females with 
a pair of dorsal plates which usually overlap the following (genital) 
segment. This latter is large and nearly always lobed posteriorly; it 
is covered in Huryphorus with a large membranous wing made up of 
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a pair of fused dorsal plates, but is without any covering in the other 
genera. 

Abdomen two-jointed, elongated; the first joint much enlarged in 
Euryphorus and furnished with a pair of lateral wings; in the other 
genera without wings or plates. 

Second maxille showing a marked transition from a simple, pointed 
form in Caligeria and Elytrophora through a blunted, biramose shape 
in Gloiopotes into a flattened lamina in Alebion, very similar to that 
found in the Pandarine. 

All four pairs of thoracic legs usually biramose and armed with 
plumose setz, the first pair in Caligeria and the first and fourth pairs 
in Gloiopotes uniramose, The remaining appendages and anal lamin 
as in the Caligine. In development the young are never attached by 
a frontal filament, but by the enlarged second antenne. 


ONTOGENY. 


The life history of the genera belonging to this subfamily is very 
similar to that in the Caligine, but differs in several important details, 
which differentiate the two subfamilies clearly. 

The flattening of the eggs in the egg-strings, the symmetrical 
arrangement of all the embryos in the same string, and the change of 
color due to the increase of pigment with advancing development are 
the same as already described. About ten weeks are required for 
development in such species as have been observed, and all the eggs 
in a given string hatch at practically the same time. The issuing 
nauplius is similar to those of the Caligine and: differs from them 
chiefly in one particular. 

It is elongate in form, the two ends béing about the same size and 
evenly rounded; there is the same eye-spot and supracesophageal 
ganglion; the three pairs of appendages, the first antenne uniramose 
and terminating in two long plumose set, the second antenne and 
mandibles biramose, the exopod four-jointed, each joint bearing a 
long plumose seta, the endopod one-jointed and terminating in a single 
seta. 

The anterior part of the body is transparent and shows the muscles 
which move the appendages, while the posterior part is filled with 
yolk granules which render it opaque. 

But when we examine the balancers near the posterior end of the 
body we find them quite different from those which characterize the 
Caligine. Instead of a cylindrical base and a broad spathulate tip we 
have here a longer and more slender appendage tapering directly from 
base to tip like a very long and acuminate spine. Usually also they 
stand out at right angles to the central axis and are slightly curved 
forward. 
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We find here the same variation in the color and pattern of the pig- 
ment spots as in the previous subfamily, and they furnish equally 
good means of identification. 

It is even more difficult to hatch these nauplii and rear them through 
successive moults than it was in the case of the Caligine. This is due 
to several causes. 

Both sexes of the adults in the genus A/ebion are very active when 
kept in aquaria, swimming about restlessly all the time. And they 
have the same pernicious habit as Ca//gus of crawling up out of the 
water as far as they can get and remaining there until dead and dried. 
Again with Caligus, if the female’s egg-strings were nearly or fully 
ripe, she usually refrained from this suicide until after the nauplii had 
emerged. But the ripeness of the eggs seems to make no difference 
with A/ehion, and as a consequence it is very seldom that a brood of 
nauplii can be obtained in captivity. The explanation of this conduct 
may possibly be found in the fact that the genera belonging to this 
subfamily are extremely sensitive to temperature changes in the water. 
A rise of only a few degrees is quickly fatal, and it usually happens 
that nearly all the specimens obtained during the hauling of a fish net 
are dead before reaching the laboratory, even though they were placed 
in fresh water and in an absolutely clean receptacle. About the only 
way they can be kept alive is to change the water so frequently that 
there can be practically no rise in the temperature. But even then 
they do not live as long as Caligus or Lepeophtheirus, and make very 
poor aquarium material. This is especially true of the adult females; 
the males and young females are rather more hardy. 

From this it would naturally be inferred that the life-history is a 
difficult matter to obtain, but there is stilla chance of success because, 
as soon as the nauplius moults into the metanauplius, it fastens itself 
at once to its kost and there remains until fully developed. Hence a 
careful search of the host at the proper time is almost sure to yield 
development stages of the parasite. Fortunately the hosts for the 
two species of A/ebion here presented are the smooth dogfish and the 
sand shark, two of the most common fish along the Atlantic coast. 
The eggs hatch during the latter part of June and the first of July so 
that the best time to look for the development stages is during the first 
two weeks in the latter month. They may be found anywhere upon 
the shark’s body, but seem to prefer the mid-line of the dorsal surface 
just in front of the dorsal fins. Frequently they are huddled together 
in clusters and are so close to one another that there is not room for 
them all to rest against the skin of the host, and some are obliged to 
stand out from the surface at a greater or lessangle. Insuch instances 
they resemble a chalimus very closely since theonly part of their body 
in actual contact with the host is the pair of long second antenne, and 
they float out in the water much as though fastened bv a short frontal 
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filament. In this condition they could easily be mistaken for chalimi, 
and no doubt have been before now. 

From one small shark on July 4, 1904, a strip of skin an inch long 
and half an inch wide, taken from just in front of the posterior dorsal 
fin, contained thirty-five of these embryos. 


On removing them from 
the shark’s body and ex- 
amining them under mag- 
nification they are found to 
resemble a chalimus quite 
closely in their structure 
and in the number and ar- 
rangement of their ap- 
pendages. The essential 
points in which they differ 
are the entire lack of a 
frontal filament, which 
materially alters the form 
of the frontal plates and 
the structure of the second 
antenne. In this bunch 
of thirty-five were found 
all stages of development, 
from a metanauplius just 
attached up to larve ready 
to molt into the adult 
form. 

The metanauplius (fig. 
4) is quite similar to that 
of Caligus and Lepeoph- 
theirus, so nearly lke 
them as to be readily 
recognized and yet so dif- 
ferent that there can never 
be any danger of confu- 
sion. The carapace is 
spindle-shaped, narrowed 
both anteriorly and poste- 
riorly, and consists of the 
head fused with the first 
thoracic segment. This fusion is more complete than it was in the 
metanauplius of the Caliginee, and constitutes a noticeable difference 
between the two subfamilies. 

In this particular, then, the Aleb‘on metanauplius is as far advanced 
as the chalimus of the Caligine, and exhibits the first step toward 





Fic. 4.—THE METANAUPLIUS OF ALEBION GLABER,. 
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that precocious development which characterizes the more degenerate 
families of these parasites. 

This is important in its bearing upon degeneration, since it is the 
very first evidence to be obtained from the development stages. And 
its value is enhanced from the fact that it occurs in a species whose 
adult form shows no appreciable diminution of bodily functions or 
morphology. The adults of both sexes in this genus swim as freely 
and as actively as any Caligus. Their fourth swimming legs, to be 
sure, have been reduced to mere stumps, and the fourth segment, 
which carries them, is covered by a pair of small dorsal plates. 
But, even in this condition, they are about as serviceable as the cor- 
responding members in Caligus; that is, they are of no real service in 
either case so far as can be determined. 

The eyes are situated well back toward the center of tne carapace 
and are relatively very large. The pigment is not as extensive as in 
the Caliginz, the lens being surrounded by a large, clear area. Over 
the dorsal surface also, in place of the broad lateral pigment lines and 
the large area in front of the eyes, we find only isolated pigment spots 
and very few of them. There is a single small spot in the frontal 
plate on either side at the base of the first antenna and a narrow line 
across the posterior end of the carapace near the margin. 

There is a similar narrow line across the posterior margin of the 
first free segment, a pair of large spots in the groove between the 
second free segment and the abdomen, and another pair of spots at 
the posterior end of the abdomen over the bases of the anal lamine. 
This metanauplius, therefore, has very little pigment, while the same 
stage of development in the Caligine was highly pigmented. 

The carapace is followed by two free thorax segments and the abdo- 
men; only the first of the free segments bears swimming legs. The 
abdomen at this stage is really a fusion of the fourth thoracic, the 
genital and abdominal segments, the two former being not as yet differ- 
entiated. It is as wide as the last thorax segment and terminates in 
two rather short anal lamin, each armed with five plumose sete. 

The first antenne are two-jointed, the terminal joint bearing remark- 
ably long and branched sete, which are not feathered as in the Cali- 
gine. These sete are remarkable in several particulars among those 
of all the parasitic copepods thus fai examined. They are longer 
than even the plumose rowing setz on the second antenne and man- 
dibular palps of the Argu/us larva. They extend outward in every 
direction like ordinary antennal set, but instead of being plumose 
they are dichotomously branched toward the tips and thus terminate 
in a flattened web or mat very similar to that formed by certain alge. 
Evidently they have retained much of their old locomotor function 
which they possessed in the nauplius stage. 
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In all the specimens obtained the basal joint of these first antenne 
was folded over beneath the ventral surface, as shown in the figure. 
That this is the normal attitude and not a folding due to pressure was 
proved by examining some in an open-watch glass, and by the fact 
that many of the larve in the subsequent chalimus stage showed the 
same folding. 

The second antenne, unlike the first, have entirely iost their loco- 
motor function and have become prehensile (fig. 11). Each now con- 
sists of a long and stout basal joint, extending straight forward beyond 

the anterior margin of the 
frontal plate, and an elon- 
‘es gated slender terminal claw, 


a which is bent over ventrally 
Vf intoa half circle. These sec- 


ond antenne extend in front 


\ | 

hs 

/ 

Fic. 5.—MovuTH AND SECOND MAXILLE OF THE META- 
NAUPLIUS OF ALEBION GLABER. 


FiG. 6.—FIRST MAXILLIPED OF THE 
METANAUPLIUS OF ALEBION 
GLABER. 


of the carapace a distance equal to about half the length of the latter. 
And when driven into the skin, the claws afford a powerful hold and 
effectually protect the larva against removal by friction or similar 
“ause. 

The mouth (fig. 5) has developed into a long proboscis hinged near the 
center, inside of which, at the very tip, can be seen the mandibles. The 
mouth opening is terminal, somewhat elongated, and surrounded by a 
fringe of long hairs. On either side of the mouth tube at its base are 
the second maxille, which at this stage consist of two entirely separate 
rami of about the same size. Of these the endopod is short and stout 
and slightly bifurcate at the tip, the outer branch being considerably 
longer and larger than the inner. The exopod is made up of 
two diverging slender spines joined together at the base. In this 
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metanauplius stage, therefore, the two rami of the second maxille are 
equally developed, and there is no indication of the subsequent dif- 
ference between them. But we shall find a marked change in the 
chalimus stage. 

The first maxillipeds (fig. 6) are 
two-jointed with the joints about 
the same length. The basal joint, 
however, isstout, while the terminal 
one is slender and ends in two 
spines, the inner of which is twice 
the length of the outer. 

The inner spine is also slender 
and has a toothed membrane along 
both its inner and outer margins; 
the outer spine is. triangular, 
strongly flattened, and toothed 
along the outer margin only. 

The second maxillipeds (fig. 7) have a very stout basal joint, while 
the terminal claw is slender, apparently three-jointed, and has an 

— auxiliary spine on the inner mar- 
gin of the second joint, this spine 
being toothed. 

The swimming legs each consist 

of a large disk-like basal joint and 

5. two one-jointed rami bearing long 
; plumose sete. 





FIG. 7.—SECOND MAXILLIPED OF THE METANAL 
PLIUS OF ALEBION GLABER. 


There is a long slender spine at 
the outer distal corner of the basal 
joints in each pair. The exopods 
of the first pair carry three short 
and stout spines along their outer 
margins, while the exopods of the 
second pair carry only two (fig. 8). 
The endopods of this latter pair, 
however, carry a smaller spine on 
their outer margin, while the 





IK , endopods of the first pair have no 
j 1 spines. 
Fic. 8.—THE FIRST SWIMMING LEG OF THE META- Each of these two pairs of legs 


ee is connected across the mid line by 


a basilar chitin plate. The one connecting the first pair is transversely 

oblong with a small posterior margin, while that connecting the second 

pair is horseshoe-shaped and of about the same width and length (tig. 

9). The horseshoe opens toward the posterior end of the body and its 
Proc. N. M. vol. xxxi—06——45 
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sides are proportionally very wide. The abdomen has a slight con- 
striction on either side near the center, which indicates a division during 
the next moult, the fourth thorax segment separating and becoming 
free. There is a deep anal sinus at the posterior end of the abdomen, 
on either side of which are the anal lamine. These are rather small 
and each carries five long and stout plumose sete. 

This larva is colorless except for the pigment spots already described, 
but is disappointingly opaque. ‘Total length (including second anten- 
ne), 1.1mm. Width of the carapace, 0.4 mm. 

At the next molt these metanauplii change into a stage correspond- 
ing to the early chalimus of the Caligine. 

Although they differ in many 
important particulars from the form 
which was taken as the type of the 
so-called Chalimus, and although 

they even lack a frontal filament 
which was the essential character of 
the chalimus, yet it is considered 
best to retain that name for this 
stage of development in order to 
avoid a multiplicity of terms. Ac- 
cordingly we designate this stage in 
the Euryphorine as the chalimus 
stage. 

The carapace (fig. 10) is oblong, 
covering more than half the entire 
body. It is widest at the center and 
narrowed toward either end, the 
posterior margin being about the 
same width as the frontal plates. 
The latter are thoroughly fused with 
each other and with the carapace; 
FIG. 9.—THE SECOND swimMiNc Lec or THE their anterior margins meet in a 

Pn ee re rounded projection at the center 
instead of an incision, while the lateral margins project on either side 
far over the basal joints of the first antenne. 

The posterior margin of the carapace is nearly straight through the 
center, with a short and narrow lobe at either corner which lies closely 
appressed to the lateral margin of the first free segment. The eyes 
are situated in about the same relative position as during the metanau- 
plius stage and are fully as large, with prominent spherical lenses. 
The pigment in them is dark red in color and more abundant than in the 
previous stage. The pigment also on the dorsal surface has increased 
considerably in volume, and is found in the shape of spots and lines 
scattered freely along the sides of the carapace, the free segments, and 
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the abdomen. This is similar to the condition found in the chalimus of 
the Caligine. 

The first thorax segment is still imperceptibly fused with the cara- 
pace, but the second and third segments are clearly separated from it, 
though they have become partially fused énter se. 

The second segment has become nearly as wide as the carapace and 
its lateral margins extend out over 
the bases of the second legs in the 
form of broad lobes. The third 
segment is also widened and now 
bears a pair of swimming legs 
similar to the first two pairs. The 
fourth and genital segments still 
remain fused with the abdomen, 
but have elongated considerably, 
while the constriction which indi- 
cates the future separation of the 
fourth segment is more clearly 
marked. 

The anal lamine are longer 
than in the metanauplius and 
closer together, but the plumose 
sete with which they are armed 
are greatly reduced in size, and 
there are only three of them on 
each lamina, all terminal. The 
other plumose setz of the meta- 
nauplius are here represented by 
two small spines on the outer 
margin of each lamina. 

On comparing this chalimus 
with that of the Caligine we 
again find evidence of precocious 
development, this time in the sep- 
aration of the fourth segment. 
The second and third segments 
are fused inter sein both subfam- ,., 10 rue (preaiz) CHALINUS OF ALEBION 
ilies; in the Caliginz there is no GLABER. 
indication of the separation of 
the fourth segment, while here that separation is clearly indicated 
by a well-marked constriction. This would mean very little by 
itself, but at the next molt, when the fourth segment is fully sepa- 
‘ated in both subfamilies, we find it without appendages in the Cali- 
gine but with a pair in the Euryphorine. 
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In the latter case these appendages are very rudimentary, to be sure, 
but they are all the copepod ever possesses and are as fully developed 
as in the adult. 

Of the other appendages in this A/eb/on chalimus the first antenne 
are normal and two-jointed, but the basal joint is nearly concealed 
in a dorsal view by the projecting margins of the frontal plates. 
Both joints are plentifully supplied with normal sete, the long and 
dichotomously branched forms of the metanauplius having entirely 
disappeared. 

The second antenn (fig. 11) are like those of the previous stage 
and continue to serve as organs 
of attachment by which the larva 
is fastened to its host. This con- 
stitutes the most important dif- 
ference in the development of 
the two subfamilies. 

In all the genera belonging to 
the Caligine whose larve have 
thus far been obtained, the chali- 
mus and subsequent stages up to 
the adult form are characterized 
by the presence of a frontal fila- 
ment, by means of which the larva 
is securely fastened. 

The remains of this filament 
may be seen in the young adults 
of both sexes and of all the 
genera, and is satisfactory proof 
of its presence during develop- 
ment even in those forms whose 
FIG. 11.—THE SECOND ANTENNA AND FIRST MAX- lary have never been actually 

ILLA OF THEC HALIMUS OF ALEBION GLABER. , 

seen. 

In the genus A/eh/on, on the contrary, there is no frontal filament 
at any period of development, the second antenne serving as the only 
organs of attachment up to the adult stage. 

The life history of A/ebion is the only one at present fully known 
in the subfamily Euryphorine, but we have the same evidence here in 
a negative way that we had positively in the Caligine. None of the 
adults in any of the genera thus far examined show traces of a frontal 
filament; the younger adults certainly ought to do so, provided such 
a filament exists during their development. 

The first maxille are minute and easily overlooked; they are quite 
close to the margin of the carapace, and have the shape of a comma, 
the base nearly spherical while the tip is short and blunt. 
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The second maxille are simple and made up of ~ stout cylindrical 
base, abruptly rounded and tipped with a short triangular spine 
(fig. 12). This represents the endopod of these maxille as seen in 
the metanauplius stage; the exopod has even thus early degenerated 
into the form seen in the adult, a papilla fused with the base of the 
endopod and carrying two small spines. 

The mouth tube is cylindrical and nearly as wide at the tip as at the 
base; the mouth opening is subterminal (a little ventral), and heavily 
fringed with hairs. When viewed from the ventral surface the tips 
of the mandibles can be seen inside the opening. They are slender 
and two-jointed, the terminal joint only one-eighth as long as the 


p PCA 
é 


/ 
Fig. 1z.—THE MOUTH-TUBE, MANDIBLES, AND SECOND FiG. 13.—THE FIRST AND SECOND MAXILLI 
MAXILLAE OF \ MALE CHALIMUS OF ALEBION PEDS OF A CHALIMUS OF ALEBION GLABER. 
GLABER. 
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basal and minutely toothed along its inner margin, the number of 
teeth being eighteen or twenty. 

The first maxillipeds (fig. 13) are similar to those in the adult, the 
two joints about the same length, but the basal joint considerably the 
stouter. Both the terminal claws have a toothed membrane along 
their inner and outer margins. 

The second maxillipeds are short and stout; the basal joint is nearly 
as wide as long, and is filled with strong muscles; the terminal claw is 
stout at the base but tapers to a weak tip, not much longer than the 
accessory spine and only slightly curved. 

All three pairs of swimming legs (fig. 14) are biramose and the rami 
are one-jointed. In the first pair the exopod is as long as the basal 
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joint and much larger than the endopod; both rami terminate in stout 
spines, three on the exopod and two on the endopod, with several 
smaller accessory ones on the outer margins. In the second legs the 
two rami are about the same 
\_— length, broad and disk-like, and 
much shorter than the oblong basal 
joint. They also terminate in stout 

spines, five on each ramus. 

In the third legs (fig. 15) the rami 
are almost exactly like those on 
the second legs, but the basal joint 

— is very much swollen and has ob- 
tained a good start toward the 
broad lamellar condition of the 
adult. The exopod terminates in 
five spinés, considerably smaller 
than those on the second legs, 
while the endopod has only three. 
There is no trace of the fourth 
or fifth legs at this stage of de- 
velopment. 

The young male is very similar to the female, except that the 
carapace is relatively larger, while the free segments of the thorax 
are much shorter and the segmentation is more distinct. 

The fourth legs (fig. 16) appear toward 
the close of this chalimus stage, and are 
distinctly bifurcate at the ends, the two 
rami being very minute. At the next 
molt the segment carrying them is fully 
separated from those which follow it. 

The posterior portion of the body now 


Fic. 14.—THE FIRST AND SECOND SWIMMING LEGS 
OF A CHALIMUS OF ALEBION GLABER. 


rapidly elongates, and the larva advances 
by several (4 or 5) molts toward its adult 
form. The genital segment is separated 
from the abdomen; at first smaller than 
the latter, as in the Caligine, it in- 
creases until it becomes much larger. 
The swimming legs also increase in 


ee } ] . : . I | ° ‘d Fic. 15.—THE THIRD SWIMMING LEG OF A 
size, and the large apron of the thir¢ iniiaaiies aint team toalaael: 


pair becomes fully developed across the 

posterior end of the carapace, completing with the latter the large 
sucking disk which is to constitute the chief organ of attachment to 
the body of the host. At the same time the second antenne, which 
have remained as organs of attachment through these early stages, 
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now decrease in size, become of secondary importance, and finally 
assume their adult form (fig. 17). 
These facts with regard to development settle several questions 
which have hitherto been in dispute. 
In the first place they fully justify the separation 


}\ of the genus and its near relatives from the Calig- 
ine on the one hand and from the Pandarine on 
the other, and their establishment as a new sub- 

ie 


family intermediate between these two. 

In the genus A/ebion the fourth legs are so rudi- 
mentary that it is impossible to tell from the mor- 
phology of the adult whether they are to be 
regarded as uniramose or biramose. 

Consequently it has been difficult to locate the 
genus with any certainty; Heller placed it among 
the Caligine, with which it is closely attiliated in 
morphology and habits; Gerstaecker placed it in 
a subfamily which he called the Nogagina as inter- 
mediate between the Caligine and the Pandarine. 
This latter is the correct position, as the develop- 
ment proves. The mouth-parts and maxille are 
like those of Caligus in early development, but 
there is no frontal filament, the second antenne 
serving in its place. As development progresses 
the maxille become broadened and flattened into 

eee lamine (tig. 18) very similar to those of Pandarus, 

reapy To Mott isto While the second antenne are reduced to normal 

THE ADULT STAGE, size and shape. But the female never degenerates 

SHOWING THE FOURTH , 

SEGMENT SEPARATED Into a fixed form like Pan- 

AND THE FOURTH LB08 darys: on the contrary, the 

ALREADY FORMED. = 

adults of both sexes are fully 
as lively as any Caligus and both swim and 
scuttle about freely. They thus show characters 
belonging to both the subfamilies mentioned 
and constitute a well-detined connecting link 
between them. This is exactly where Ger- 
staecker has placed them, but there are several ric. 17.—Txe 





Fic. 16.—A CHALIMUS OF 





SECOND AN- 
reasons why his name of Nogagina can not be = TENNA OF AN ADULT MALE 


: OF ALEBION GLABER. 
accepted for the subfamily. 


The first objection is to the name itself. The genus Nogagus is 
made up entirely of males belonging to other genera, Pandarus, Nesip- 
pus, Demoleus, Echthrogaleus, and Dinematura. It has, therefore, no 
right whatsoever to appear as a separate genus, much less to be taken 
as the type of a subfamily. 
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There are more species of ‘‘ Vogagus” which are the males of Pan- 
darus than of any of the other genera mentioned; hence we should 
have the anomaly of two subfamilies—one founded on the females and 
the other on the males—of the same genus. 

A second objection is found in the fact that both Gerstaecker and 
Steenstrup and Liitken are obliged to separate their Vogagus males 
into two groups on generic characters. If this means anything at all 
it means that we have here two distinct genera under the same name, 
and this confusion at least ought to be cleared up before the name is 
used for the type of a subfamily. 

Finally, in the subfamily Nogagina, as constituted by Gerstaecker, 
we find a heterogeneous medley of forms which manifestly do not 
belong together. As already stated, many Nogagus species are the 
males of Pandarus, while others belong to the genera Nesippus, 
Demoleus, Echthrogaleus, and Dinematura. This very resemblance of 

the males would suggest strongly that 
these five genera belong to the same 
subfamily. Further investigation 
proves the truth of this suggestion, 
and they must be classed with the 
ex. = ; 
Pandarine, as will be clearly shown 
under that family. 
¥en. But when you have removed these 
five genera from Gerstaecker’s Nog- 
agina there is not a single species of 
Nogagus \eft, and hence that name 
must be dropped. Furthermore, of 
Fic. 18.—THE MOUTH-TUBE AND SECOND MAX- the genus Dysgamus, which Ger- 
ILLE OF AN ADULT MALE oF ALEBIon staecker includes in this same sub- 
pes family, only the males have been thus 
far examined. We can not be sure, therefore, whether this is 
even a valid genus, and of course can not locate it with certainty 
(see p. 712). The genus 7rebius, also included by Gerstaecker in the 
Nogagina, is classed by most authors with the Caligine. We have 
chosen to place it by itself for reasons stated on p. 670, but wherever 
it may be placed it clearly does not belong with ‘‘Nogagus.” These 
eliminations reduce the ten genera which Gerstaecker included in his 
Nogagina to three, and Nogagus is not one of the three. 

With these three are to be included Steenstrup and Liitken’s 
Gloiopotes and Dana’s Caligeria, Steenstrup and Liitken’s Dysgamus 
(provisionally), and the new genus ssonus, making seven genera in 
the subfamily. Steenstrup and Liitken® have already separated this 
group very clearly from the rest of the Caligine but did not constitute 





@ Bidrag til Kundskab om det aabne Havs Snyltekrebs og Lerneer, 1861, p. 11. 
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for it a distinct subfamily. That we are now justified in doing, and 
accordingly the name of the oldest of the five genera, Huryphorus 
(Milne-Edwards, 1840), has been selected for the name of the sub- 
family, which becomes the Euryphorine. 


SUMMARY. 


1. The life history of the genera belonging to this subfamily is 
similar to that of the Caliginz except in the following details. 

2. The balancers near the posterior end of the nauplius’s body are 
more slender, are cylindrical throughout, and stand out at right angles 
to the central axis. 

3. In the metanauplius the first thorax segment is completely fused 
with the carapace, a condition as far advanced as that of the chalimus 
in the Caligine. It thus exhibits the first step toward that precocious 
development which characterizes the more degenerate families of these 
parasites. 

4. The sete on the terminal joint of the first antenne in the meta 
nauplius are not plumose, but are very long and dichotomously branched 
toward their tips, forming a web or mat like that in certainalge. They 
thus retain much of the locomotor function which they possessed in the 
nauplius stage. 

5. The second maxille in the metanauplius consist of two entirely 
separate rami of about the same size. The endopod is short and stout 
and slightly bifurcate at the tip; the exopod consists of two slender 
diverging spines united at the base. 

6. In the chalimus stage there is no frontal filament; instead. the 
second antenne are enlarged and extend straight forward in front of 
the carapace, serving as the only organs of attachment. 

7. In the chalimus stage also the second and third segments are 
fused inter se, while the separation of the fourth segment is clearly 
indicated by a well-marked constriction. This is another evidence of 
precocious development, for in the following molt, when the fourth 
segment is fully separated in both subfamilies, we find it without 
appendages in the Caligine, but with a pair in the Euryphorine. 

8. The second maxille in the chalimus are simple, the exopod hav- 
ing thus early degenerated into the form seen in the adult, a papilla 
fused with the base of the endopod and carrying two small spines. 

9. The fourth legs when they first appear are distinctly bifurcate at 
the tips, the two rami being minute. 

10. This life history clearly separates the genera here included from 
the Caligine on the one hand, and, reenforced by the morphology of 
the adults, from the Pandarine on the other. We are thus justified 
in constituting for them a separate subfamily, intermediate between 
the two, which is named for the oldest genus included in it, the 
Euryphorine. 
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ANALYTICAL KEY TO GENERA. 


1. Three thorax segments fused with the head; the fourth segment only free....-. 2 
1. Only the first thorax segment fused with the head, the others free; no dorsal 
plates; all the swimming legs biramose, the rami three-jointed. 


Dissonus Wilson, 1906, p. 716. 


2. One or more pairs of legs uniramose, the others biramose .................- 3 
2. All four pairs of swimming legs biramose..............-.....00.--ceeeeeeee 4 


3. First legs only uniramose, their terminal claws curved and simple; setze on anal 


laminze short and non-plumose.........-....----------- Caligeria Dana, 1852. 


3. First and fourth legs uniramose; claws on first pair straight and three-parted; 
setze on anal laminz long and plumose. 


Gloiopotes Steenstrup and Liitken, 1861, p. 698. 

4. Exopod of fourth legs three-jointed, endopod two-jointed ................-- 5 
4. Both rami of fourth legs with the same number of joints.................-- 6 
5. Setze on fourth legs plumose; firstabdomen joint much largerthan second and covered 
with a dorsal wing or with two lateral wings. ...Huryphorus M.-Edwards, 1840. 

5. Setze on fourth legs non-plumose; abdomen joints about the same size, without 
WN. ics cha nekikcs cages yee wa eeRek ew antees Elytrophora Gerstaecker, 1853. 

6. Ramiof fourth legs small, the two joints fused; ramiof first three pairstwo-jointed, 
without horny processes ...... Dysgamus Steenstrup and Liitken, 1861, p. 712. 

6. Fourth legs rudimentary, hidden; exopods of first three pairs with horny proc- 
OMB se aco dudtenc ck cuntewadecaueseeesaneeve Alebion Kroyer, 1863, p. 702. 


Genus GLOIOPOTES Steenstrup and Liitken. 


Carapace large, oval, shield-shaped. Frontal plates wide and dis- 
tinct, without lunules; first antenne slender and two-jointed, like 
those of Caligus. Mouth tube short and wide; second maxille bifur- 
sate and flattened, but not laminate, as in Pandarus. Furca com- 
pound. Fourth thorax segment free, with two: dorsal plates which 
cover a portion of the genital segment. First and fourth thoracic legs 
uniramose, second and third biramose; terminal claws on the first legs 
three-parted. 

Genital segment large, produced backward in the female on either 
side of the abdomen in the form of an elongated, curved process, car- 
rying a serrated, styliform appendage on its outer border. Genital 
segment in the male without posterior proceses, but having the styli- 
form appendages attached directly to its sides. Abdomen slender and 
two-jointed; anal laminz elongate and filiform. Egg-cases and eggs 
as in Caligus. 

(yAovds, knavish, and z0rns, a drinker or tippler.) 

ANALYTICAL KEY TO THE SPECIES. 
1. Dorsal plates on the fourth segment short and rounded, covering only a little of 
CN RNY BONING ois i.a.k wk on te eS See kw ean dubia me Sanne nee deeds nds 2 
1. Dorsal plates elongate, rectangular, covering all the genital segment except the 


NOR SS oie vedeamsentnecehowene hygomianus Steenstrup and Liitken, 1861. 

2. Dorsal plates semilunate, longer than wide; first antennz concealed; abdomen 
WOUND csi n dns cakc teed estan eahvemces mae eee huttoni (Thomson, 1889). 

2. Dorsal plates much wider than long; first antenne prominent; abdomen heavily 
armed with spines along the sides.........---- ornatus Wilson, 1905, p. 699. 
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GLOIOPOTES ORNATUS Wilson. 


Plate XVII, figs. 23-34. 


Gloiopotes ornatus WiLson, 1905, a, p. 127 


ai. 


Female.—Carapace elliptical, about the same length as the rest of 
the body, considerably longer than wide, strongly arched. Frontal 
plates well defined, but narrow and without lunules. Posterior sinuses 
large and well rounded; median lobe less than half the body width, 
not projecting beyond the lateral lobes, concave posterially and some- 
what incised at the center. 

This lobe enlarges posteriorly until it fills the posterior sinus on 
either side and overlaps the lateral lobe. 

The arrangement of grooves separating the various carapace areas 
is very complex and constitutes the first important factor in producing 
the variegated or ornamental appearance of the dorsal surface. Tho- 
racic area large, oblong in general shape, and occupying three-fifths 
of the width and two-thirds of the length of the carapace. Its lateral 
grooves have a graceful double curve, while at the center anteriorly 
isa triangular incision into which fits the posterior end of the eye 
area. From the apex of this incision a groove extends backward along 
the median line nearly to the center of the thoracic area, where it divides 
and sweeps outward toward either side in a broad curve. The tho- 
racic area is thus divided approximately into quarters, each of which 
is ornamented by various elevations and depressions of the surface. 

The eye area is obovate in outline, quite small, and clearly separated 
from the cerebral area in front, the thoracic area behind, and the late- 
‘ral areas on either side. The eyes themselves are distinct, situated 
about in the center of the area, and inclined toward the mid axis. The 
grooves at the sides of the eye area are prominent and extend forward 
along either side of the cephalic area of the frontal plates. Numerous 
smaller grooves branch from those already mentioned and add to the 
variegated appearance. There is also a row of small spines along 
either side of the median posterior lobe and a row of long and wavy 
hairs along the posterior half of the outer margin of the lateral lobes. 

The free segment is short and wide and is covered dorsally by two 
broad plates which extend laterally over most of the basal joints of 
the fourth legs, and posteriorly over a very little of the genital seg- 
ment. These plates are smooth and quite transparent along their 
lateral and posterior margins, but are thrown into numerous folds and 
wrinkles at the center, where they join each other. 

The genital segment is horseshoe-shaped, contracted into a narrow 
and short neck anteriorly, where it joins the free segment, then widening 
abruptly to more than half the width of the carapace, and prolonged 
backward in a stout lobe on either side of the abdomen. The sides of 
the segment are convex, while the tips of the lobes curve in toward 
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the abdomen. ‘The dorsal surface of the segment has a few scattered 
spines on either side at some distance from the mid-line. There is 
also a row of 5-8 along the center of the lateral margin. 

Back of these and at about the centre of the lateral lobes is fastened 
a triangular flap or membrane, nearly as long as the lobe, quite nar- 
row, and extending diagonally backward and outward. 

It is ornamented around its edges with a row of short and stout 
spines. 

The abdomen is cylindrical and two-jointed, the basal joint some- 
what wider than the terminal and about half as long. 

Near the centre of the terminal joint on the dorsal surface is a large 
knob, which is ornamented at the sides and above by rows of short 
spines. The posterior margin of this knob looks like the second joint 
in the abdomen, but an examination of the ventral surface shows that 
there is but a single joint. 

The anal papille are thread-like and about the same length as the 
terminal joint. They are somewhat broken in all the specimens at 
command, but did not show any signs of the spines toward their tips, 
as noticed by Thomson in Gloiopotes huttoni. The first antenne are 
large, the terminal joint longer than the basal, very narrow, cylindri- 
cal, and wholly destitute of sete. The second antenne are large and 
stout, the basal joint considerably flattened and reenforced posteriorly 
by a short and broad spine, the terminal joint a strong claw with an 
accessory seta upon its ventral surface. 

The first maxille are small and three-parted, the two inner prongs 
shorter and more acute than the outer, which is broad and spathulate. 
The second maxill are short, stout, and bifurcate for more than half 
their length, the outer branch larger and longer than the inner. 
These maxille are very chitinous and turn dark brown in alcohol, like 
the tips of the claws and the spines. 

The maxillipeds are like those of Caligus, the first pair long and 
slender, the second very large and stout; the basal joint is swollen and 
nearly twice as long as the slender terminal claw, which latter carries 
a stout accessory seta on its inner margin. 

The furea is compound with bitid branches, between which lies a 
broad U-shaped sinus; the outer branch extends outward nearly at 
right angles from the base of the central sinus; the inner branches 
diverge somewhat; each is enlarged at the tip and subdivided there 
into two short and blunt knobs. The central foramen has the form of 
an isosceles triangle, the apex pointing backward. 

The swimming legs are very similar to those of Caligus; the two 
inner terminal claws of the first pair are replaced by three-pronged 
claws, the two ventral prongs being stout, situated side by side, and 
strongly chitinous, while the dorsal one is slender and remains snowy 
white even in alcohol (Plate XVII, fig. 31). 
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The spines on the exopods of the second legs are stout and sharp, 
and so chitinous that they turn a very deep brown. 

The rami of the third legs are close together and each is two-jointed; 
the endopod is considerably larger than the exopod, unlike the condi- 
tion in most of the Caligidw, and is closely appressed to the margin 
of the basal apron. Indeed this ramus is almost exactly like the two 
terminal joints of the endopod of the second legs. The exopod, on 
the contrary, is small and short, but has a large bipartite claw or spine 
on its basal joint. The fourth legs are large and stout, the basal joint 
much swollen and considerably longer than the three terminal ones, 
which are only indistinctly separated. The second joint bears a cluster 
of short spines on its ventral surface near the base, and a longer and 
stouter spine at the distal end. All three joints carry a fringe of small 
teeth along their outer margins. Fifth legs entirely wanting. 

Total length, 11 mm.; length of carapace, 5.4 mm.; width of same, 
4.6 mm.; length of genital segment, 3.4 mm. (including the spiny 
appendages); length of abdomen, 3.2 mm. 

The egg-strings are a little narrower than the base of the abdomen, 
but broken so that no idea can be given of their length. 

Color (of alcoholic specimens) a uniform yellowish gray without 
pigment; all the chitinous portions were turned a deep russet brown. 

(ornatus, ornamented, alluding to the numerous spines and grooves on | 
the dorsal surface). 

The species described by Thomson in 1889 as Lepeophtheirus huttoni 
and afterwards rightly transferred by Bassett-Smith (1899) to Glozo- 
potes is very similar to the one here described. 

The chief differences lie in the dorsal plates which cover the free 
segment, in the grooving of the dorsal surface of the carapace, in the 
fringe of long hair adorning the posterior half of the lateral lobes, and 
in minor details of the appendages, particularly the first antenn and 
the tripartite first maxille. 

A careful study of the present specimens and their comparison with 
those described by Thomson suggest forcibly that he did not have a 
male and female, as he claimed, but rather two females, one with and 
and the other without egg-strings. 

The two specimens on which the present species is founded are in 
the same condition, but they are more nearly alike, and, furthermore, 
they resemble the one which he designates as a male much more than 
they do the female. The only sexual differences which he notes con- 
sist in a narrowing of the anterior and posterior portions of the body 
in the female and a diminution in the size of the dorsal plates. Such 
differences might easily be due to unequal shrinkage, which frequently 
occurs even with specimens in the sume vial, as every investigator who 
handles preserved material knows only too well. 
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Furtbermore the sexual organs shown in the genital segments of 
Thomson’s ‘**two” sexes are exactly alike, which would be rather an 
anomaly among the Caligide. 

The male of Gloiopotes hygomianus was described by Stebbing in 
1900, and is exactly what would be expected in a genus the females of 
which show such manifest beginnings of degeneration. 

But this male is altogether different from that described by Thom- 
son and adds to the probability that the latter is really an undeveloped 
female. 

This species is founded upon two excellently preserved adult females 
which were obtained from the outside surface of a swordfish at Woods 
Hole, Massachusetts. (Cat. No. 6209, U.S.N.M.) 


Genus ALEBION Kréd6yer. 


The genus Alebion was established by Kroyer in 1863 for a single 
specimen which he claimed was a male and to which he gave the spe- 
cific name carcharix from its host. 

This was sufliciently different from Caligus on the one hand and 
from Pandarus on the other to warrant its separation as an interme- 
diate form, and for it Kroyer gave the following diagnosis: 

Proboscis intermediate in form between that of the Caliginze and the Pandarine. 
Palps (second maxills) large and stout. Feet of the third (the first thoracic) pair 
two-branched, the branches biarticulate, the inner one being the smaller. The first, 
second, and third pairs of thoracic feet armed with corneous bodies of a peculiar 
form on the laminze of their outer branches. Fourth thoracic legs very rudimentary, 
uniramose, and two-jointed. Two teeth projecting from the posterior border of the 
carapace. Sixth thoracic (genital) segment fringed with sete. Antennal palps, 
anterior subsidiary hooks (first maxillz), lunules and fureula lacking. 4 5 

In 1892 van Beneden described’ the male and female of a species 
which he claimed to be the type of a new genus, Caligera diffcilis. 
His figures and descriptions are both inaccurate and incomplete, but 
enough was given to show plainly that he had secured a species of 
Alebion, and it was rightly transferred to that genus by Bassett Smith 
in 1899. 

Bassett-Smith himself found in 1898 what he claimed to be the 
female of Kréyer’s species and gave in the following year these genus 
characters: 

Carapace large, oval. Frontal plates well marked. Anterior antennz two-jointed. 
Fourth thoracic segment with small dorsal plates. Genital segment broad, prolonged 
backward in two elongate processes with the ends and outer margins dentate. 
Abdomen biarticulate. Caudal plates with long sete. The first three pairs of thor- 
acic limbs biramose, with lunate corneous bodies on the outer branches; fourth pair 
of limbs quite rudimentary, hidden. ¢ 


« Bidrag til Kundskab om Snyltekrebsene, 1863, p. 168. 

> Quelques nouveaux Caligidés de la Céte d’ Afrique, et de Il’ Archipel des Acores, 
1892, p. 258. Platerv. See also p. 367. 

¢A Systematic Description of Parasitic Copepoda found on Fishes, with an Enu- 
meration of the known species, 1899, p. 462. 
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It is very apparent from an examination of Krdéyer’s figures and 
description that his ** male” was simply a female without egg-strings, 
while Bassett-Smith’s was a female with egg-strings. 

Any attempt, therefore, at sex differentiation between the two is 
futile. The new species here described with their entire life history, 
and the true males now for the first time completely differentiated, 
necessitate many changes in both these generic diagnoses, that of 
Kréyer being much superior to Bassett-Smith’s substitute. 


GENERIC DIAGNOSIS. 


General form similar to that of Lepeophthe‘rus. Carapace elliptical, 
much longer than the genital segment. Frontal plates well defined 
and without lunules. Fourth thoracic (free) segment with small but 
well-defined dorsal plates in the female; these plates very rudimentary 
or entirely lacking inthe male. Abdomen biarticulate. Anal lamine 
relatively very large and armed with long sete. First three pairs of 
thoracic legs two-branched, the exopods armed with stout, strongly 
curved, corneous claws, much larger than those in other genera. Each 
branch of the first pair biarticulate; of the other two pairs, triarticu- 
late. Fourth legs rudimentary and invisible from the dorsal surface. 
Furea lacking, but in its place appear two corrugated chitin ridges 
arranged like the sides of a V, the apex pointing backward (fig. 18, 
p. 696). Genital segment enlarged as in the Caligine, without any 
traces of fifth legs. Egg-cases and eggs as in Caligus, usually quite 
long. Development similar to that of the Caligine, but in the chali- 
mus stage the young are attached by means of their enlarged second 
antenne, and there is no frontal filament. 


ANALYTICAL KEY TO SPECIES, 


1. Genital segment quadrangular, with rounded corners and without posterior pro- 


WN ick cacawedinacianebiniwarts sibidsnaedeseed eodesdeetnwensasieu 2 
1. Genital segment spindle-shaped or lunate, with conical processes at the posterior 
CONNNND 5 on dideneedh ceedcnscandeesiues dbscecsedaqusseaamnanagenstaiaeenaen 4 

2. Males; genital segment less than one-third as wide as the carapace; abdomen 
SORES TRIED WIEN oan bcs dcinasc cecedin shige ccnneeicsedauaesessaes 3 

2. Females; genital segment more than half the width of carapace; basal abdomen 
joint nearly twice as wide as terminal...........-. glaber Wilson, 1905, p. 708 

3. Genital segment one-fourth longer than abdomen; the two joints of the latter the 
PERE TEE 6 wide Sos daacaseqdssnvieecasaauenweses difficilis van Beneden, 1892 

3. Genital segment one-fourth shorter than abdomen; terminal joint of latter nearly 
CON OS HN OE CIN oid 6 ok ced dca cnccadecsbnnee gracilis Wilson, 1905, p. 704 


4. Males; posterior processes of genital segment shorter than basal joint of abdo- 
men; fifth legs showing at center of the lateral margins, 

. glaber Wilson, 1905, p. 708 

4. Females; posterior processes of genital segment as long as, or longer than, the 

entire abdomen; fifth legs not visible dorsally ..............-..---------- 5 
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5. Body of genital segment much wider (1.5 to 3 times) than long, with spines on 

ib TORRE ONG on gnc on ccticleslpadecensendbanssievsecataddvasdatecesebaines 6 

5. Body of genital segment a little longer than wide, the entire dorsal surface and 
margins covered with spines; dorsal plates small and close together, 

difficilis van Beneden, 1892 


6. Dorsal plates small and widely separated; genital segment often entirely 


SURI So os occa ckdcdsSduciscancedsbsegannteuen gracilis Wilson, 1905, p. 704 
6. Dorsal plates of good size and close together, their bases fused; genital segment 
and processes with a heavy fringe of spines........-- carcharie Kroyer, 1863 


ALEBION GRACILIS« Wilson. 
Plate X VIII, figs. 35-48. 


Alebion gracile Witson, 1905, p. 128. 


Female.—Carapace elliptical, a little longer than wide, prolonged 
anteriorly on the mid line over the frontal plates into a blunt rostrum 
which just reaches the anterior margin of the frontal plates. Poste- 
rior sinuses broad, somewhat enlarged at their bases, and dividing the 
“arapace into nearly even thirds. 

Both median and lateral lobes squarely truncated. Grooves sepa- 
rating the areas arranged like the letter H as in Ca/igus, but with the 
sides widely separated, making the lateral areas narrow and the median 
area very broad. 

Free thoracic segment nearly as wide as the genital segment, half as 
long as wide, and bearing upon its dorsal surface a pair of semilunar 
plates. These are parallel to the median line and some little distance 
from it, their convex sides outward and their posterior ends somewhat 
enlarged and overlapping the genital segment. ‘This latter is a little 
more than half the width of the carapace, widest at the center, and 
prolonged posteriorly on either side into a stout conical spine which 
reaches beyond the anal lamine. The sides of this segment and its 
posterior projections carry in the fully developed adult a fringe of 
short spines while at the tips of the projections are three or four 
longer ones. In immature females these spines at the tips of the pro- 
jections are the only ones present. 

Abdomen two-jointed, the first joint considerably larger than the 
second, and extending backward on either side of the latter in a blunt 
conical projection similar to those on the genital segment. The ter- 
minal segment is strongly constricted at its junction with the first and 
is only about half the width of the latter. It bears at its posterior end 
a pair of anal lamine nearly as long as the segment itself, slightly 
enlarged at their tips and curved in toward each other. Each lamina 
carries four long plumose sete. 

First antenne two-jointed as in Caligus, but not as heavily armed 
with spines; posterior pair with a large basal joint and a slender, sim- 
ple terminal claw attached at one side. 





@ For change in gender see p. 707. 
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Proboscis slender and conical; the chitin framework is quite simple 
in construction and consists of four longitudinal plates articulated at 
the base with the ventral surface of the carapace. They taper rapidly 
toward the tip, where they are articulated with one another in pairs, 
two on the ventral and two on the dorsal surface. Between these 
plates are other shorter ones which only reach half the length of the 
proboscis. 

Over this framework is stretched the upper and under lips. The 
mouth opening is subterminal and horseshoe-shaped, the curve being 
at the tip of the proboscis, while the sides extend back on the ventral 
surface alongside the lower lip. The entire opening is heavily fringed 
with hairs. The mandibles are slender and somewhat spatulate in 
shape with a row of ten or twelve comb-like teeth on the inner margin 
at the tip. 

The two pairs of maxille are reduced to mere semicircular plates, 
attached in the normal positions but scarcely raised above the ventral 
surface. The first and second maxillipeds are normal, the terminal 
claw on the latter being stout and lacking an accessory spine on its 
inner margin. 

The basal joints of the first pair of legs are rather swollen and carry 
a short and blunt projection at their outer ends on the ventral surface 
just where the terminal joints are attached. 

The exopod is much larger than the endopod, both being two- 
jointed; the joints are approximately equal in the exopod and the 
terminal one carries in addition to the regular plumose sete and spines 
a large chitinous claw or process which is curved down tightly against 
the end of the joint. In the endopod the basal joint is about four 
times the size of the terminal, the latter being nearly spherical and 
carrying a single large plumose seta on its inner margin. The second 
and third legs are normal, save that in each the exopod bears upon the 
ventral surface of its two terminal joints huge chitin claws similar to 
those upon the first pair. The rami of the third legs are larger than 
in Caligus and project well beyond the basal lamelle. 

The fourth legs are so rudimentary as to be entirely concealed, in a 
dorsal view, by the sides of the fourth segment, and in a ventral view 
by the bases of the third legs. By lifting up the latter the stumps of 
these legs can be seen on the ventral surface of the free sezment; they 
are papillate, one-jointed, and terminate in three short sete. 

The rudimentary fifth legs can also be seen as triangular stumps 
near the lateral margins of the genital segment, each carrying three 
short sete. 

The furca is wanting, but in its place is a pair of chitin ridges, 
between the bases of the first maxillipeds. These start close together 
on either side of the mid line and run diagonally forward and outward 
toward the second maxille. They are raised considerably from the 
46 
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ventral surface and are corrugated like a wood rasp. Egg strings as 
wide as the last joint of the abdomen and nearly as long as the entire 
body, each containing from sixty to seventy eggs. 

Total length, 10 mm.; length of carapace, 5.35 mm.; width of same, 
4.9 mm.; length of genital segment, 3.5 mm.; width of same, 2.66 
mm.: length of abdomen, 1.67 mm.; length of egg strings, 9 mm. 

Color a transparent cartilage gray, exactly like the skin of its shark 
hosts. 

(gracilis, slender, graceful.) 

Male.—The male differs noticeably from the female in the propor- 
tion of the body regions. The carapace is orbicular rather than ellip- 
tical, being actually wider than long, while the remainder of the body 
is strongly narrowed, thus making the contrast between the two very 
striking. The free thorax segment lacks the plates upon its dorsal 
surface, but carries on either side a rounded, swollen protuberance, 
looking like the stump of a large fourth leg which had been ampu- 
tated. The real rudiments of the fourth legs are borne on the ventral 
surface of these protuberances and are short and very slender. 

The genital segment is small and spindle-shaped and has not even a 
trace of the posterior conical horns found in the female. 

The rudiments of the fifth feet are plainly visible on the ventral 
surface of this segment. 

The abdomen is narrow and made up of two spindle-shaped segments 
of about the same size, the anal lamin are relatively as large as in 
the female and each terminates in four plumose sete. 

The second antenne are used for clasping organs, and are hence 
much larger and stronger than in the female, and their terminal claws 
are branched like a stag’s horn. There is also a large claw-like spine 
projecting from the outer margin of the basal joint near its distal end. 

The other appendages are like those of the female, except the second 
thoracic legs, on the exopods of which, in place of the large claws 
found in the female, there is a long, conical body protruding from the 
outer margin of the second joint. 

From the peculiar structure of tnese organs in this and the follow- 
ing species it seems probable that they are connected in some way 
with the transference of semen to the receptacles in the genital seg- 
ments of the female. 

Total length6mm. Length of the carapace 3 mm. Width of same 
3.2 mm. Length of genital segment 1.25 mm. Width of same 0.9 
mm. Length of abdomen 1.4 mm. 

Color the same as that of the female. 

Nauplius.—Body elliptical, much longer than wide, with evenly 
rounded ends. Eye spot rather large and of a ‘dark brown color; the 
other pigment lighter, gathered at the posterior end of the body, and 
shading anteriorily insensibly into the colorless and transparent region, 
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which latter fills the whole of the anterior half of the nauplius. The 
three pairs of appendages attached well forward and of the usual shape. 
The first pair are not carried pointing directly forward side by side 
as in the Caligine, but extend outward at the sides of the body like 
the other two pairs. The balancers ‘aie widely separated, elongate, 
cylindrical throughout, very slender, and they taper to an acuminate 
point. 

Total length 0.8 mm. Width 0.165 mm. 

This species is fairly abundant andthe United States National Museum 
collection includes ten lots, as follows: From the head of an unnamed 
shark fourteen females and four males, taken at Clarion Island and 
numbered 32724, U.S.N.M. (cotypes). From J/ustelus canis three 
females (Cat. No. 8122, U.S.N.M.); one female (Cat. No. 12665, 
U.S.N.M.); one female (Cat. No. 32725, U.S.N.M.). From Carcha- 
rias littoralis one female (Cat. No. 6205, U.S.N.M.); two females 
and a male (Cat. No. 32726, U.S.N.M.). From Carcharias obscurus 
three females (Cat. No. 6083, U.S.N.M.). From a pollack a single 
female (Cat. No. 12664, U.S.N.M.). From a species of 7rygon a sin- 
gle female (Cat. No. 6210, U.S.N.M.). From a Bonito one female 
(Cat. No. 32727, U.S.N.M.). 

In 1892 (as stated above, p. 702) van Beneden described ‘*a new 
genus” belonging to this subfamily which he named Caligera, with 
the species dificilis. His figures and descriptions plainly show that 
the copepod was really an Alebion, and accordingly Bassett-Smith in 
1899 changed the specific name which Beneden had given in order that 
it might agree in gender with the name A/edion. . 

For he fell into the error of supposing that this name was neuter in 
gender because it ended in ‘‘on,” and hence he made the new name 
** Alebion difficile.” The present author made the same mistake without 
looking up the derivation of the generic name. And the two new 
species published in 1905 were named respectively ‘* gracile” and 
**glabrum.” But Alebion is the name of one of Neptune’s sons, hence 
masculine in gender. 

Beneden’s description is not very clear, but the: points which he 
emphasizes are sufficient to distinguish his species from the one here 
described. In gracilis the free segment of the adult female is three- 
fourths as wide as the genital segment, while its dorsal plates are 
widely separated even at their bases. 

In diffcilis the free segment is only a little more than half the width 
of the genital segment and its dorsal plates are close together with their 
bases fused. But the greatest differences appear in the genital seg- 
ment; in dificilis the body of this segment is longer than wide, while 
the posterior processes are slender, cylindrical, and parallel. More- 
over the entire dorsal and ventral surfaces as well as the margins are 
covered with a thick coating of spines. But in graci/is the body of 
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the genital segment is one-half wider than long, and its posterior 
processes are stout, conical, and considerably divergent. 

In this species also there are never more than a few scattered spines 
along the margins of the segment and on its processes, while in many 
specimens the entire segment is without spines. 

There are also numerous minor differences in the detail of the 
appendages, particularly the mouth parts and the third thorax legs. 
In the males the chief differences lie in the relative size and shape of 
the genital segment and abdomen as already brought out in the key 
on p. 703. 

From Kréyer’s species, curcharix, the present form differs in the 
size and position of the dorsal plates on the free segment, in the size 
and shape of the genital segment, and in the detail of the appendages. 
In the female described by Kroyer the dorsal plates on the free seg- 
ment were close together, their bases fused, with an angular interven- 
ing space, and they reached back to the center of the body of the geni- 
tal segment. 

Bassett-Smith says of the female which he described: ** In outward 
form the dorsal plate covering the last thoracic segment was much 
less apparent.” There must have been two of these plates, and the 
fact that he speaks of them as one would indicate thorough fusion. 
Here, on the contrary, we find the dorsal plates noticeably distinct to 
their very bases which are widely separated, while they scarcely over- 
lap the genital segment at all, to say nothing of reaching its center. 

Again the female described by Kroyer had a genital segment more 
than three-fifths as wide as the carapace, and the body of it, exclusive 
of the processes, is nearly twice as wide as long. In the female 
described by Bassett-Smith the genital segment was two-thirds the 
width of the carapace and more than three times as wide as long. 
But in the present species the genital segment even of a female carry- 
ing egg-strings is not half the width of the carapace, and is less than 
one-third wider than long. 

Here again also the yenital segment is smooth or has but few sete, 
while in curchariz there is a heavy fringe around the entire margin 
and along the processes. 

ALEBION GLABER ? Wilson. 
Plate XIX, figs. 49-61; figs. 17 and 18, pp. 695 and 696. 


Alebion glabrum Witsox, 1905, p. 129. 

Female.—Carapace orbicular, squarely truncated posteriorly. Fron- 
tal plates well defined. Posterior sinuses broad and deeper than in 
gracile, Longitudinal grooves between the carapace areas widely 
separated leaving a very broad median area. 


Some new or rare Parasitic Copepods found on Fish in the Indo-tropic Region, 
ISOS, p- 367 


For the change in gender, see p. 707. 
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Free thorax segment nearly as wide as the genital segment, two- 
fifths as long as wide. Dorsal plates rather small and nearly orbicu- 
lar, separated by a wide median space. 

Genital segment half the width of the carapace, oblong in shape, 
with nearly parallel sides and well-rounded angles. Its entire margin 
is smooth and without any trace of the marginal fringe of spines or 
the posterior prolongations on either side of the abdomen which are 
present in other species. 

Abdomen two-jointed, the joints about the same size; on either side 
of the first joint a semicircular wing or thin fold of skin projects out- 
ward laterally from the dorsal surface, the combined width of the 
joint and the two wings being about half that of the genital segment. 
The tirst abdomen segment has a convex anterior and a concave pos- 
terior margin. The terminal segment is slightly spindle-shaped, with 
comparatively small and elliptical anal lamine. The plumose setz on 
these lamin are smaller than in other species. The egg-strings are 
wide and about once anda half the length of the body. 

Anterior antenne two-jointed, with the terminal joint much smaller 
than the basal and strongly club-shaped. 

The posterior antenne have a large basal joint with a stout and well- 
curved terminal claw. 

First maxillipeds the same as in all the Caliginee; second pair large 
and stout, the terminal claw strong, but not much curved. 

On the inner margin of this claw near its tip is a small, flattened 
flange which extends about a third of the length of the claw. The 
two pairs of maxillz are similar to those of grac¢//s, but the first pair 
are even more rudimentary and can be found only with difficulty. 
The ventral ridges between the bases of the maxillipeds, which take 
the place of the furca, are similar to those in gracilis, but are con- 
siderably larger with deeper corrugations. 

The basipod of the first pair of legs is rather small, the exopod 
almost exactly like that of gracilis in size, shape, and armature, but 
the endopod is quite different. Its proximal joint is long with a very 
wide flange on the inner margin; attached to this flange where it joins 
the basipod is a small strawberry-shaped papilla. The terminal joint 
of the endopod carries three sete of equal size as in carcharix. 

The second legs resemble those of gracilis very closely in segmen- 
tation and armature, but the joints are relatively smaller. 

The third legs present several differences; the exopod is narrow and 
nearly as long as the endopod; its segments are much longer than wide, 
thus separating the large claws with which each segment is armed. 
The endopod is short and stocky and shows its segmentation distinctly. 
The fourth legs are similar to those of the other species of the genus, 
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but the fiftu legs show a distinct exopod and endopod instead of a sin- 
gle triangular stump, which is exceptional in females. 

Total length, 12mm. Length of carapace,5.9mm. Width of same, 
6mm. Length of genital segment, 3.1mm. Width of same, 3 mm. 
Length of abdomen, 2.5 mm. Length of egg-strings, 15mm. Ofa 
grayish horn color, nearly uniform throughout, and not quite as trans- 
parent as gracilis. 

(glaber, smooth. ) 

Male.—Carapace distinctly longer than wide and obovate or acorn- 
shaped, with the widest portion very far back. Posterior sinuses tri- 
angular and flaring widely. Free thorax segment long and narrow, 
less than half the width of the genital segment; dorsal plates so rudi- 
mentary as to be indistinguishable. 

Genital segment narrow, spindle-shaped, squarely truncated posteri- 
vrly, with a conical papilla projecting outward and backward from 
each corner and terminating in three small spines. 

These are the rudiments of the sixth legs, those of the fifth pair 
appearing at about the center of each side of this genital segment and 
showing a distinct exopod and endopod. 

The abdomen is made up of two nearly equal segments, without the 
wings, which appear in the female. The anal lamine and their sete 
are relatively much larger than those in the female. 

The second antenne are branched like those in the male of graci/is; 
the other appendages are the same as in the female, except the second 
legs. Here in place of the large claws upon the exopod we find a pair 
of curious structures upon the outer distal margin of the second exopod 
joint. The outer of these is much the larger, conical in shape, nearly 
as large as the joint itself, and covered with small spherical warts or 
papille. The smaller inner one is narrow, cylindrical in form, and 
two-jointed, the basal joint being four times as long as the terminal, 
with no peculiarities visible. : 

Total length, 7.6 mm.; length of carapace, 3.5 mm.; width of same, 
3.1 mm.; length of genital segment, 1.25 mm.; width of same, 1.1 
mm.; length of abdomen, 1.35 mm. 

Color similar to that of the female. 

Metanauplius (tigs. 4-9).—One thorax segment fused with the head 
to form the carapace, which is spindle-shaped, the two ends about 
the same size and both emarginate (fig. 4). Eyes very large and situ- 
ated just in front of the center of the carapace on the mid-line. 

Frontal plates distinct, but widely separated and folded over on the 
ventral surface. Second thorax (first free) segment wider than the 
rest of the thorax and abdomen, its sides strongly convex. Third seg- 
ment about the same length as the second, but narrower and its sides 
not as convex, though still well curved. Fourth and genital segments 
united with the abdomen into a segment only one-fourth longer than 
the third segment, with concave sides and well-rounded corners. 
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Anal lamine short and wide, each bearing four large and one small 
plumose sete. 

First antenne two-jointed, the second joint terminating in very long 
nonplumose sete, which are dichotomously branched toward their tips. 
Second antenne much enlarged and curved over ventrally in a half 
circle. They are the chief organs of prehension and are carried 
straight forward side by side in front of the carapace. 

Second maxille with distinct endopod and exopod, both of which 
are bifurcate at their tips. First and second maxillipeds two-jointed 
and extending well beyond the lateral margins of the carapace. Two 
pairs of swimming legs, each biramose, the rami one-jointed. 

Total length, including second antenne, 1.15 mm.:; length of cara- 
pace, 0.65 mm.; width of same, 0.32 mm.; width of free segments, 
0.15 mm. 

Color as in the adult, with pigment spots only along the posterior 
margin of the carapace and on the abdomen. 

Chalimus (figs. 10-15).—One thorax segment united with the head 
to form the carapace, which is elliptical, about one-half longer than 
wide, the posterior border emarginate. Frontal plates well detined 
and projecting on either side over the basal joints of the first antenne. 
Eyes farther forward than in the metanauplius, but still very large. 
Second and third segments fused ‘nter se, the former much wider than 
the latter. 

Fourth and genital segments still fused with the abdomen, but much 
longer than in the metanauplius and showing a deep constriction on 
either side. Appendages as before, but each first antenna is now tipped 
with five short and simple sete; the exopods of the second maxille are 
now reduced to papille on the bases of the endopods, and there are 
three pairs of swimming legs all biramose and the rami one-jointed. 

Total length 2 mm., length of carapace 1 mm.; width of the same 
0.7 mm.; width of first free segment 0.55 mm.; of the second, 0.35 mm. 

Pigment spots now distributed along the entire length of the lateral 
margins. Otherwise colored like metanauplius. 

This is a large and clean-looking species and must be fairly common 
since the United States National Museum collection contains the fol- 
lowing lots of specimens: From the smooth dog-fish, Muste/us canis 
(Cat. No. 8123, U.S.N.M.), consisting of twelve females and six males, 
taken as the types; (Cat. No. 32830, U.S.N.M.), a single male; (Cat. 
No. 32831, U.S.N.M.), three females; (Cat. No. 32832, U.S.N.M.), eight 
females; 6204, one female from Long Island Sound; 32833, one female; 
(Cat. Nos. 32834 and 32835, U.S.N.M.), development stages, ten speci- 
mens each; (Cat. No. 32836, U.S.N.M.), two females; (Cat. No. 32837, 
U.S.N.M.), five females. From Sgua/us acanthias, three females, two 
males; from sand shark, Eugompodus littoralis, three femal ‘S, hoth 
by V. N. Edwards, the former 32838, the latter 6102. From |arn- 
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door skate (Cat. No. 32839, U.S.N.M.), eight females; from bonito 
(Cat. No. 32840, U.S.N.M.), one female. 

This species presents a marked contrast to all the other species thus 
far known in the entire absence of posterior processes on the genital 
segment of the female. This segment has instead well rounded poste- 
rior corners, and there is not a vestige left of the fringe of spines 
that adorns the margin in other species. In this respect, therefore, 
the four species form a well-defined series, beginning with d/fici//s, 
in which the entire genital segment is covered, passing through car- 
charix, in which there is a heavy fringe along the margins, grac//ix, 
in which there are only scattered spines here and there, and ending 
with y/aber, in which the spines have entirely disappeared. 

There is also a direct antithesis in the relative structure of the geni- 
tal segment in the two sexes between this species and gracilis. In the 
present species the female has no posterior processes, while the male 
possesses a pair, although in a considerably reduced form. In graci//s, 
on the contrary, the female has a pair of stout posterior processes, 
while the male wholly lacks them. 


Genus DYSGAMUS Steenstrup and Litken. 


(Founded on males only. ) 


Generic diagnosis.—First three thorax segments united with the 
head to form a large rounded carapace. Frontal plates distinct and 
prominent; eyes large and in contact with each other on the mid-line. 
Fourth thorax segment free and without dorsal plates. Genital segment 
small and evenly rounded, without posterior lobes or. rudimentary legs. 
Abdomen short, two-jointed, with small anal lamine. First antenne 
two-jointed, joints equal in length; second pairas in A/ebion. Mouth- 
tube narrow and conical, longer than in Euryphorus, not as long as in 
Alehbion. Second maxille simple, broadly triangular, and slightly 
curved at the tips; maxillipeds as in Euryphorus. All four pairs of 
legs biramose, the rami two-jointed. 

(dysyamus, Ovs, badly, and yauos, wedded, alluding to the fact 
that no females were found.) 

This genus was founded in 1861 by Steenstrup and Liitken upon ten 
or more male specimens captured at several different places in the 
Atlantic north of the equator. These males were about the same size 
(3.5 mm. long), and agreed fully in all essential characters. Bassett- 
Smith, the only other writer who has mentioned the genus, stated in 
1899 that— 


This genus was made by Steenstrup and Liitken from a male only; but in the col- 
lection of the British Museum there are a large number of specimens, some with 
external ovaries attached, which I have examined and have no doubt of their 
identity; therefore the genus is allowed to stand. ¢ 


«A systematic Description of Parasitic Copepoda found on Fishes, with an Enu- 
meration of the known Species, 1899, p. 260. 
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And on the next page he adds: ** Host: ‘Shark,’ Atlantic and Indian 
oceans.” 

This last must have been taken from the labels of the British 
Museum specimens, for Steenstrup and Liitken distinctly state that 
their specimens were taken *‘ probably while swimming freely at the 
surface.” 

If Bassett-Smith’s observation regarding the ** large number of speci- 
mens, some with external ovaries attached,” in the British Museum 
be correct, there is a probability that the genus is valid. But we can 
not be certain until the females are described; for the present, there- 
fore, both the original species and the new one here described are to 
be accepted provisionally. 


. 


DYSGAMUS ARIOMMUS, new species. 
Plate XX, figs. 62-70. 


Malv.—Carapace 0.6 of the entire length, ovate, considerably wid- 
ened and squarely truncated posteriorly. Frontal plates prominent 
and distinct, without lunules, but with a broad and shallow incision at 
the center. Cephalic area divided by a transverse groove which starts 
from the lateral groove on either side at a point opposite the eyes, 
and then divides, one-half passing in front of the eyes and the other 
half behind them, in the form of two semicircles of different diam- 
eters, the posterior one being the smaller. Thoracic area three-fifths 
of the width of the carapace, but short, with nearly straight and 
parallel sides; squarely truncated both anteriorly and posteriorly. 

Lateral areas narrow and elongate, showing clearly the separation 
between the head and first thorax segment; posterior lobes, with 
bluntly-rounded ends just reaching the posterior margin of the thor- 
acic area. The narrow and tapering lateral lobes which extend from 
the sides of the second segment backward inside of, and parallel to, 
the carapace lobes are not as completely fused with the latter as usual, 
but are separated from them by very narrow and slit-like incisions, 
which extend inward halfway to the anterior margin of the second 
segment. The tips of these second segment lobes do not quite reach 
the posterior margin of the third segment, which is considerably nar- 
rower than the second. ; 

The lateral lobes of the third segment are broadly triangular and 
extend diagonally outward and backward over the bases of the third 
legs. The fourth segment is narrower than the third with prominent 
and well-rounded sides. Genital segment 0.175 of the entire length, 


of a plump, barrel shape, with squarely truncatedends; no rudimentary 
legs visible. 


@ Bidrag til Kundskab om det aabne Havs Snyltekrebs og Lernzeer, 1861, p. 368. 
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Abdomen two-jointed; joints about the same length, the basal one 
slightly the wider with tapering sides; anal lamine nearly circular 
in outline, each armed with four long, stout, and densely plumose 
sete. Anterior antenne two-jointed, joints about the same length, 
both setiferous; posterior pair rather small, with a stout terminal 
hook and a curved spine on the posterior margin of the basal joint. 
No first maxillee; second pair simple flattened spines, broadly trian- 
gular, situated at some distance from the mouth-tube on either side, 
and very far back, nearly opposite the mouth opening. 

Mouth-tube narrow and conical, intermediate in form, longer and 
narrower than in Glo/opotes and Euryphorus, but not as elongate and 
pointed as in A/ehion. Mouth opening terminal and circular, sur- 
rounded with a heavy fringe of hairs., First maxillipeds of the usual 
pattern; second pair enlarged, the basal joint much swollen, but show- 
ing no sign of any protuberance or peg opposite the terminal claw. 
This latter is slender, strongly curved, and reaches about to the center 
of the basal joint. All the swimming legs are biramose, rami of the 
tirstthree pairs two-jointed, of the fourth pair rudimentary and appar- 
ently one-jointed, owing to a more or less complete fusion of the 
joints. Exopod of the first pair several times larger than the endopod, 
with three huge plumose sete on its posterior border, which are 
longer than the entire leg. 

There are also three good-sized terminal sete and a large spine at 
the outer corner. The terminal joint of the tiny endopod has also 
three plumose setz on its posterior border and three spines at the end, 
while the basal joint carries a single spine on its anterior margin. 
There is also a large plumose seta on the outer margin of the basal 
joint of the leg itself, which projects out over the ventral surface of 
the exopod. Second legs of the usual pattern. Rami of the third 
legs so near together that their basal joints overlap considerably. 
Joints of the rami in the fourth legs so fully fused that they appear 
to be one-jointed, but the arrangement of the sete shows that there 
are really two joints in each ramus. Fifth legs entirely lacking. 

Total length, 3.5 mm.; length of carapace, 2 mm.; of genital seg- 
ment, 0.57 mm.; of abdomen, 0.43 mfn.; width of carapace, 1.92 mm. 
Color of preserved material yellowish brown, somewhat mottled, and 
without any visible pigment. 

(ariommus, apt, an intensive particle; “pa, eye; hence large-eyed.) 

That the present species is distinct from Steenstrup and Liitken’s 
D). atlanticus is apparent from the following considerations: The 
grooves on the dorsal surface of the carapace are arranged very differ- 
ently, particularly around the eyes. Steenstrup and Liitken make no 
mention of any eyes either in their description or figures, while in the 
present species they are large and prominent. 
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In atlanticus the carapace is relatively larger, being nearly six times 
the width of the free and genital segments; here it is only three times 
the width of the genital segment and much less than that compared 
with the free segment. 

Furthermore in atlanticus the thoracic area is relatively narrow and 
evenly rounded posteriorly, while here it is much wider and squarely 
truncated. 

In atlanticus also the free segment is the same width as the genital 
segment, while the terminal joint of the abdomen is several times 
larger than the basal. In the present spe- 
cies the free segment projects considerably 
over the bases of the fourth legs, and the 
abdomen joints are of the same size. 

Specitic differences may also be noted in 
the structure of the second antenne, the 
second maxillipeds, the furca, and the four 
pairs of swimming legs, particulary the 
fourth pair, which are small and somewhat 
rudimentary in the present species. 

Here also these fourth legs are connected 
across the mid-line like the three preceding 
pairs. Whether the same condition ob- 
tains in a¢/anticus is not stated, but it fur- 
nishes a characteristic which is quite dis- 
tinct from other closely allied genera. 

Although there is but a single specimen 
of this species it is well differentiated and 
proves to be of considerable morphologi- 
cal importance, for it helps to settle the 
exact relation of the different carapace F'©.1%—THE Dorsat scrrace oF a 
areas in these three subfamilies, the Cal- dea amr iatae 
igine, the Trebine, and the Euryphorine. a eee tae ce 
In them, two, and usually three, of the 5, 2, axp p, 3, LaTERAL Loses oF 
anterior thorax segments are fused with #2 HEAD, FIRST AND SECOND 

e THORAX SEGMENTS RESPECTIVELY. 

the head, and there has been considerable 

discussion by various authors as to the morphological signiticance 
of the different portions of the carapace. A careful study of the 
carapace of the present species, compared with that of the three 
species of Zrebius already described, and also with that of a mature 
chalimus of Lepeophtheirus nordmannii, recently obtained by the 
author from the United States Bureau of Fisheries, leaves little 
chance for further doubt. It will be seen in fig. 19 that the carapace - 
of the present species is divided transversely by three grooves. The 
anterior of these (a) separates the frontal plates from the carapace; 
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the middle one (7) is the dividing line between the head and the first 
thorax segment, while the posterior one (») separates the first from 
the second thorax segments. There is no visible groove here between 
the second and third thorax segments, but in Zrebius (Plate XV, figs. 
1 and 2) we find that it joins the posterior sinuses of the carapace and 
is approximately parallel with the other transverse grooves. 

The middle groove is extended outward -and hackward across the 
lateral area on either side to the edge of the carapace, where it makes 
a notch similar to that left by the corresponding groove in 7reh/us. 
In the three species of this latter genus it can be seen that the por- 
tion of the lateral grooves which lies behind the crossbar of the **//~ 
is really a part of that crossbar groove in that it completes the separa- 
tion of the second thorax segment from the first. We are thus 
enabled to see distinctly that the anterior and outer portion of the 
lateral areas (/, 7) is really a sort of lateral lobe or process belonging 
to the head. The remainder of the lateral areas is similarly seen to 
be a process or lobe (/’, 2) of the first thorax segment. In like man- 
ner that portion of each posterior lobe of the carapace which is 
inside of the longitudinal groove (7, 3) represents a lateral process or 
lobe of the second thorax segment. Neither the third nor the fourth 
thorax segments have any lateral processes. 

Like the original specimens of ct/ant/cus the single representative 
of this species was taken while swimming freely at the surface during 
the vovage of the United States Bureau of Fisheries steamer A/batross 
in Iss7-Ss. It is Cat. No. 32728, U.S.N.M. This genus Dysqaiius 
was placed by the author among the Caligine in a-key given in a pre- 
vious paper.“ That, however, was before the present specimen had 
been obtained and studied. The genus evidently belongs with the 
Euryphorine where it was placed by Gerstaecker, as is shown by the 
description and figures here given, but we must have a description of 
the female before this matter can be finally settled. 


Genus DISSONUS Wilson. 


Greneric diagnosis.—Only the first thorax segment fused with the 
head to form a carapace, which is semilunar in shape and about twice 
as wide as long. Second, third, and fourth segments free, each con- 
siderably wider than long, the second one only provided with lateral 
plates. Genital segment not much enlarged, without plates or proc- 
esses, but with the entire ventral surface sparsely covered with spines. 
Abdomen small, nearly as wide as long; anal lamin of medium size 
and armed with large plumose sete. Egg-strings four-fifths the entire 
length; eggs large, about 40 in each string. Antenne and mouth- 
parts similar to those in the Caligine and not at all like those in the 


@Proc. U. 8. Nat. Mus., XXVIII, 1905, p. 533. 


— 
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Pandarine. Second maxille bifureate at the tip; first maxille and 
furca wanting. All four pairs of swimming legs birumose; rami of 
the first pair two-jointed, of the other pairs three-jointed; jointing, 
spines, and sete almost exactly like those in Zredius. 

(dissonus, disagreeing or different; i. e., a connecting link which 
does not agree with any of the established subfamilies. ) 


DISSONUS SPINIFER Wilson 
Plate XX, figs. 71-72. 
Dissonus spinifer Witson, 1906, p. 198, pl. 111, figs. 34-47. 


Female.—Carapace transversely semilunar, twice as wide as long; 
dorsal surface with but a single pair of grooves, separating the lateral 
areas from the cephalic. Eyes moderately large, close to the anterior 
margin; in contact with each other on the mid-line, but not fused. A 
pair of elliptical spots in front of the eyes raised like lenses. Second, 
third, and fourth segments diminishing regularly in size; second seg- 
ment as wide as the carapace and its lateral plates as wide as the lateral 
lobes of the carapace. Third and fourth segments considerably nar- 
rowed, but even the fourth twice as wide as long. Genital segment 
quadrangular, a little wider than long and a little narrower than the 
fourth segment; posterior processes small, fifth legs invisible dorsally. 
Abdomen three-eighths the length of the genital segment, one-fourth 
wider than long, with a shallow anal fissure. Anal lamine quadran- 
gular, each with four large plumose sete, three of which are terminal, 
while the other comes out of the lateral margin near the anterior end. 

The two pairs of antenne like those of Cu//gus; first maxille and 
furca entirely lacking; mandibles slender, three-jointed, toothed on the 
inner margin near the tip. 

Mouth-tube triangular with a narrow tip; mouth-opening terminal 
and heavily fringed with hairs. Second maxille large and powerful, 
reaching well beyond the tip of the mouth-tube; basal portion enlarged 
and flattened, bearing the rudimentary exopod; endopod triangular and 
curved, bifurcate at the tip, the outer branch a little the larger and 
longer. The two pairs of maxillipeds of the usual pattern, the basal 
joint of the second pair with a stout corrugated knob against which 
shuts the tip of the terminal claw. In the first pair of swimming legs 
the exopod is a little more than twice the length of the endopod, and 
its basal joint is three times as long as the terminal. The endopod 
joints are about the same size. The other swimming legs as in the 
Trebine and other Euryphorine, the fifth pair as small papille, each 
armed with three sete. 

Cement glands small, broadly club-shaped, and reaching but little in 
front of the center of the genital segment. 
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Total length, 3 mm.; length of carapace, 0.85 mm.; of free thorax, 
1.1 mm.:; of genital segment, 0.71 mm.; of abdomen, 0.34 mm.; of egg- 
strings, 2.35 mm.; width of carapace, 1.75 mm. 

Male.—Similar to the female in general appearance and in most of 
the details of structure. Genital segment elongate spindle-shaped, one- 
third longer than wide, with evenly rounded sides; anterior margin 
reentrant, posterior one nearly squarely truncated. 

Both the fifth and sixth legs visible, the former on the lateral mar- 
gins, the latter at the posterior corners. Abdomen not as wide as in 
the female, and the anal lamine a little smaller. 

Second antenne especially large and stout, the terminal claw bear- 
ing on its inner margin a long curved spine, a short blunt one, and a 
long slender hair. Second maxille larger and more powerful than in 
the female, the outer branch at the tip nearly twice as long as the 
inner one. Spines on the ventral surface of the genital segment larger 
and more numerous than in the female. 

Total length, 3 mm. Length of carapace, 0.8 mm.; of free seg- 
ments, 1.08 mm.; of genital segment, 0.8 mm.; width of carapace, 
1.9 mm. 


Color of the two sexes (preserved material) the same, a uniform 
yellowish white without pigment. 

(spinifer, spina, a spine; and fero, I bear). 

Through the courtesy of Prof. W. A. Herdman, of the University 
of Liverpool, the collection of the United States National Museum 
contains a specimen of each sex of this new genus, Cat. No. 32729, 
U.S.N.M. 
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EXPLANATION OF THE PLATES. 
Pirate XV.—Trebius exilis Wilson, and T. tenuifurcatus Rathbun. 


1. Trebius evxilis, dorsal view of female. 

2. Dorsal view of male. 

3. Second antenna and first maxilla of female. 
4. Second antenna of male. 

5. Mouth tube and second maxilla. 

6. Furea. 

7. Fourth swimming leg. 

8. Trebius tenuifurcatus, dorsal view of female. 
9. Second antenna and first maxilla. 

10. Furea. 

11. Second antenna and first maxilla of Trebius caudatus Kroyer. 
12. Mouth tube and second maxilla of same. 
13. Furca. 


Puate XVI.—Trebius caudatus Kroyer. 


Fig. 14. Dorsal view of female. 
15. Dorsal view of male. 
16. First maxilliped. 
17. Second maxilliped. 
18-21. First, second, third, and fourth swimming legs. 


22. Ventral view of genital segment of female. 





Fig. 
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PLate X VII.—Gloiopotes ornatus Wilson. 


23. Dorsal view of female. 

24. Second antenna. 

25. First maxilla. 

26. Second maxilla. 

27. First maxilliped. 

28. Second maxilliped. 

29. Furea. 

30-34. First, second, third, and fourth swimming legs. 
31. Three-parted spine on the first leg, magnified. 


Puate X VIII.—Alebion gracilis Wilson. 


35. Dorsal view of female. 

36. Dorsal view of male. 

37. Second antenna of female. 

38. Second antenna of male. 

39. Second antennz, mouth tube, and second maxille of female, showing rela- 
tion of the parts. 

40. Dorsal view of mouth tube, enlarged. 

41. Ventral view of tip of same, showing opening. 

42. Mandible. 

43. First maxilliped. 

44. Second maxilliped. 


45-47. First, second, and third swimming legs. 
48. Ventral view of genital segment of female. 


Pirate XIX.—Alebion glaber Wilson. 


g. 49. Dorsal view of male. 


50. Dorsal view of female. 

51. Second antenna of female. 

52. Mouth tube, second maxille, and chitin pads. 

53. First maxilliped. 

54. Second maxilliped. 

55-58. First, second, third, and fourth swimming legs. 

59. Rudimentary fifth legs, greatly enlarged. 

60. Ventral view of genital segment of female with spermatophores in place. 

61. Ventral surface of genital segment of male, showing rudiments of both fifth 
and sixth swimming legs, and a partial separation of the sixth thorax 
segment. 


PLate XX.—Dysgamus criommus, new species; and Dissonus spinifer Wilson. 


62. Dorsal view of male of Dysqamus ariommus. 

63. Second antenna. 

64. Mouth tube and second maxille. 

65. Second maxilliped. 

66. Furea. 

67-70. First, second, third, and fourth swimming legs. 
71. Dorsal view of female of Dissonus spinifer. 


72. Dorsal view of male. 
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THE MALE AND FEMALE OF TREBIUS EXILIS, AND THE FEMALE OF TREBIUS TENUIFURCATUS. 


FOR EXPLANATION OF PLATE SEE PAGE 719. 





PL. XV 
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| THE MALE AND FEMALE OF TREBIUS CAUDATUS. 


FOR EXPLANATION OF PLATE SEE PAGE 719. 
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THE FEMALE OF GLOIOPOTES ORNATUS. 


‘ FOR EXPLANATION OF PLATE SEE PAGE 720 
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THE MALE AND FEMALE OF ALEBION GRACILIS. 


FOR EXPLANATION OF PLATE SEE PAGE 720. 
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THE MALE AND FEMALE OF ALEBION CLOBER. 


OF PLATE SEE PAGE 720. 
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THE MALE OF DySGAMUS ARIOMMUS AND THE MALE AND FEMALE OF DISSONUS SPINIFER. 


FOR EXPLANATION OF PLATE SEE PAGE 720. 
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